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FOREWORD 


This  Compendium  of  Abstracts  has  been  prepared  to 
give  a  summary  of  the  results  of  Radiumtherapy  as  reported 
in  the  literature,  and  will,  it  is  hoped,  prove  valuable  as  a 
reference  work. 

Papers  that  detail  dosage,  screening  and  results  have 
been  given  first  consideration. 

It  is  the  purpose  to  supplement  these  pages,  from  time 
to  time,  with  an  abstract  of  every  paper  obtainable  that  gives 
such  data. 

This  Compendium  is  the  first  to  detail  in  this  way  the 
work  done  with  Radium,  and  these  papers  and  supplements 
are  made  a  part  of  the  continuous  service  offered  to  our 
Customers. 

RADIUM    CHEMICAL   COMPANY. 
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KEY   TO  INDEX 


Nate: 

All  malignant  condition*  art  filed  under  the  anatomical  location*  of 
the  lesion  on  which  they  exist — "A.L.";  dermatoloflcal  conditions  under 
skin — Non-mall*nant  **81";  Malignant,  "01";  other  conditions  are  filed 
under  name  of  organ  or  tissue  In  or  on  which  lesion  is  located. 


Condition—  Filed  Under 

AngfaMft— All  Types  "A" 

Acne  Rosace*   "SI" 

Anffioneuroedema   "SI" 

Adenoma    "A.L." 

Brawl,  Cancer  of "B" 

Bladder,  Cancer  of "B" 

Bladder,  Papilloma  of  "B" 

Buccal,  Cancer  of "B" 

Buccal,  Leukoplakia  of "B" 

Blastomycosis    "SI" 

Birth  Marks,  Angioma  "A" 

Carcinoma  "AX." 

Cervix,  Cancer  of  "CM 

Cheat,  Mediastinal  Tumor  "C" 

Chest,  Thymus  Gland  "G" 

Cicatrix  Vicious   "SI" 

Cataract  (eye)    "E" 

Conjunctivitis  (eye)  "E" 

Cystic  Goiter  "G" 

Caruncle,  Urethral  "U" 

Dermatology  "SI"  or  "82* 

Deafness,  Chronic   "E" 

Dermatitis,  X-Ray   "SI" 

Epithelioma    "AX." 

Endothelioma  "A-L.* 

Eye,  Epithelioma  of  Lids "E" 

Eye,  ConJunctiTa   "E" 

Eye,  Sarcoma  "E" 

Eye,  Melano-9fttcoma  "E" 

Eye,  Venial  Conjxmctivitifl  "E" 

Eye,  Trachoma  "E" 

Eye,  Cataract "E" 

Exophthalmic  Goiter  "G" 

Ear,  Epithelioma  of "E" 

Ear,  Gianulomata  of "E" 

Ear,  Papillomafca  of "E" 

Ear,  Tinnitus  Aurium "E" 

Ear,  Deafness,  Chronic "E" 

Ear,  Otitis,  Media,  Chronic "E" 


"A.L." 

Fordyces  Disease "SI" 

Flat,  Applicators   Glossary 

Goiter «G" 

Glioma  "AX." 

Granuloma   "A.L.* 

Glands,  Mati*nant  "G" 
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Glands,  Tubercular    "G" 

Glands,  Hodgkins  Disease "G" 

Glands,  Leukaemia "G" 

Glands,  Thymus   "G" 

Glands,  Prostate,  Cancer  of "G" 

Glands,  Prostate,  Enlargement  of "G" 

Glands,  Goiter,  Simple  "G" 

Glands,  Goiter,  Cystic "G" 

Glands,   Goiter,   Exophthalmic "G" 

Glands,  Parotid  "G" 

Hodgkiiis  Disease  "G" 

Herpes  Zoster   "SI" 

Hypertrichosis    "SI" 

High  Blood  Pressure  "H" 

Hemorrhoids    "H" 

Intestine  (large),  Cancer  of "I" 

J  "J" 

Kraurosis  Vulvae  et  Vaginae "K" 

Keloid    "K" 

Keratosis  Senile  "K" 

Lymphosarcoma "A.L." 

Lymphadeaoma,  Hodgkins  Disease "G" 

Lymphangiomata    MA" 

Leukoplakia   "B" 

Lingual,  Cancer  of "L" 

Larynx,  Cancer  of  "L" 

liver,  Cancer  of "L" 

Uchenification   "SI" 

Lichen  planus "SI" 

Lupus  Erythematous "Si" 

Leg,  Sarcoma  of "L" 

Leukemia    "G" 

Leukemia,  Lymphatic   "G" 

Malignant  Glands  "G" 

Macrocheflia    "Si" 

Microglossia    "SI" 

Mediastinal  Tumor   "C" 

Melanosarconm "A.L." 

Mucous  Membrane,  Cancer  of "A.L." 

Moles  "M" 

Metrorrhagia   "U" 

Menorrhagia "U" 

Nose,  Cancer  of "N" 

Neuroma   " A.L." 

Naevi  "A" 

Nevus  Pigmentosus  "N" 

Neuritis    "N" 

Ovary,  Cancer  of  "O" 

Oral,  Mucous  Membrane  Cancer "O" 

Oseophagus ,  Cancer  of "0" 

Otitis  Media,  Chronic  "E" 

Penis,  Cancer  of "F* 

Prostate,  Cancer  of  "G" 

Prostate,  Enlargement  of   "G" 

Parotid,  Tumor  "G" 

Papilloma*    "A.L." 
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Tort  Wine  Marks  "A" 

IPruritis    "SI" 

IPsoriasis    "SI" 

IPaget's  Disease  "G 


Q 


"G" 


<Q> 


Rectum,  Cancer  of "R" 

Rodent   Ulcer    "S2" 

Rhynophyma    "SI" 

Rhynoscleroma    "SI" 

Radium    "R" 

Sarcoma "A.L." 

Spleen    "G" 

Scrotum,  Cancer  of  "S" 

Skin,  Epithelioma,  Squamous "S2" 

Skin,  Epithelioma,  Basel  celled "S2" 

Ekin,  Eczema,  Chronic  "SI" 

Skin,  Psoriasis "SI" 

Skin,   Pruritia    "SI" 

Skin,  Lupus  Erythematous  "SI" 

Skin,  Lupus  Vulgaris "Si" 

Skin,   Lichenification    "SI" 

Skin,  Mycosis  Pungordes  "Si" 

Skin,  Xanthoma  "SI" 

Skin,  Ulcer,  Simple  "SI" 

Skin,  Vicious  Cicatrix  "SI" 

Skin,  X-Ray  Dermatis "SI" 

Skin,  Sarcoid  (Multiple  Benign) "SI" 

Skin,  Sycosis,  Vulgaris  "Si" 

Skin,  Tuberculosis    "SI" 

Scars    "SI" 

Sinus,   Suppurating    "S" 

Tuberculosis,  Skin    "SI" 

Tuberculosis,  Glands   "G" 

Testicle,  Cancer  of "T" 

thymus,  Gland   "G" 

Tinnitus  Aurium "E" 

Tongue,  Cancer  of  "L" 

Tinnitus  

Trachoma    "E" 

Uterus,  Hemorrhage   "U" 

TFterus,  Fibroids   "U" 

"Uterus,  Cancer  of  "U" 

Urethra,  Cancer  of  "U" 

Urethra,  Caruncle   "U" 

"Vagina,  Cancer  of "V" 

"Vulva,  Cancer  of "V" 

"Venereal,  Warts   "A.L." 

"Vernal  Catarrh— Spring  Catarrh "E" 

"Verruca   "SI" 

'Warts  "SI" 

"Warts,   Venereal    "A.L." 

Xanthoma   "SI" 

Xerodermia  Pigmentosum   "SI" 

Y  "Y" 
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CASE  HISTORY. 


if 


(M.  C,  an  optimistic  dog  fancier  of  63,  was  referred  to  me  by 
an  oral  surgeon,  for  treatment  of  a  squamous  cell  carcinoma  of  the 
left  antrum. 


"Two  years  previously  Mr.  C.  had  had  trouble  with  an  upper 
left  canine  tooth,  which  was  extracted.  It  was  found  then  that  a 
greater  part  of  the  root  processes  had  been  absorbed  and  that  a 
previous  dentist  had  left  a  pledget  of  cotton  at  the  end  of  the  root 
canal.  Mr.  C.'s  mouth  was  in  a  very  poor  condition,  with  many 
decaying  snags  and  considerable  pyorrhea.  The  canine  socket  healed 
slowly  and  packing  it  with  iodoform  gauze  was  a  part  of  the  dress- 
ing procedure.  Mr.  C.  discontinued  his  visits  to  the  dentist  before 
the  healing  was  complete. 


"No  further  trouble  was  experienced  with  this  area  until  about 
18  months  later.  A  moderately  painful  alveolar  abscess  formed  and 
Mr.  C.  was  compelled  again  to  seek  the  aid  of  a  dentist.  It  was 
discovered  shortly  that  a  gauze  dressing  had  been  left  in  place  in  the 
socket  from  the  time  the  patient  had  suddenly  stopped  his  visits  to 
the  previous  dentist  some  eighteen  months  before.  The  infected 
process  in  the  meantime  had  worked  its  way  through  into  the  antrum. 
With  the  removal  of  the  foreign  body,  a  temporary  period  of  improve- 
ment ensued,  which  was  followed  by  steadily  increasing  swelling  of 
the  antrum,  and  a  moderate  amount  of  obstruction  of  the  nose  on  the 
left  side  and  constant  discharge  from  it.  The  antrum  was  tilled  with 
a  soft,  pulpy  material  which,  on  removal  of  a  portion  of  it  for  micro- 
scopic examination  by  Dr.  W.  H.  Watters  of  the  Homeopathic  Hos- 
pital, proved  to  be  squamous  cell  carcinoma. 


"In  connection  with  this  coincidence  of  chronic  tooth  disease  and 
a  following  cancer,  it  is  interesting  to  note  that  nearly  twenty-five 
years  ago  Wendell  C.  Phillips  recorded  in  detail  16  cases,  occurring 
in  connection  with  a  tooth  or  tooth  socket,  which  were  evidently 
squamous  cell  carcinoma  which  filled  the  antrum  and  then  burst 
through  the  alveolar  processes  after  the  extraction  of  teeth  for  the 
relief  of  pain. 

'The  patient  was  first  seen  by  me  two  years  after  the  original 
tooth  trouble  and  six  months  after  the  symptoms  referable  to  the 
antrum  had  appeared.  At  this  time  the  patient  showed  a  badly 
swollen  cheek.  The  skin  was  slightly  reddened  but  otherwise  un- 
changed. The  mass  was  large  enough  to  push  the  nose  well  over  to 
one  side.  The  shape  of  the  palate  was  unaltered.  As  has  been  prev- 
iously noted,  there  was  obstruction  and  discharge  from  the  affected 
nostril.  Mr.  C.  complained  principally  of  the  extreme  soreness  of 
his  teeth  on  that  side  of  the  upper  jaw.  This  was  so  pronounced 
that  he  was  unable  to  hold  a  pipe  between  his  teeth,  a  matter  of  great 
personal  hardship.    No  glands  were  palpable. 
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TREATMENT. 
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'November  20,  1919: — Under  ether  anesthesia  an  incision  was 
made  into  the  antrum  through  the  canine  fossa  and  the  radium  intro- 
duced. This  consisted  of  50  milligrams  of  radium  element,  screened 
with  0.5  millimetres  of  silver  and  1.0  millimetres  of  brass.  This  was 
localized  as  nearly  as  possible  in  the  center  of  the  antrum,  which  was 
full  of  a  soft  pulpy  tissue  that  bled  freely.  It  was  left*  in  place  for 
24  hours,  giving  a  dosage  of  1,200-milligram  hours. 


"The  immediate  effect  was  excellent.  At  the  end  of  three  weeks 
a  greater  portion  of  the  swelling  had  subsided.  The  pain  and  tooth 
tenderness  had  gone  to  such  an  extent  that  he  was  able  to  smoke  a 
pipe  again.  The  only  reaction  to  the  radium  up  to  this  time  was  a 
redness  and  a  slight  tenderness  of  the  hard  palate  on  the  treated 
side  and  a  small  radium  burn  on  the  tongue.  The  hair  on  the  cheek 
and  the  left  half  of  his  moustache  was  beginning  to  fall  out. 


"December  23,  1919: — On  this  date  50  milligrams  of  radium  were 
introduced  again  by  the  same  method  and  with  the  same  screening 
and  dosage.  This  gave  a  total  of  2,400  milligram  hours  within  a 
closed  cavity  in  less  than  5  weeks'  time.  At  this  time,  exploration  of 
the  cavity  of  the  antrum  with  a  dull  curette  revealed  little  of  the 
soft  tissue  that  had  been  present  so  plentifully  before. 


"Three  weeks  after  the  second  treatment  a  period  of  three  months 
of  extreme  suffering  began.  At  this  time  the  opening  into  the  antrum 
enlarged  from  necrosis,  and  drainage  from  the  antrum  was  maintained. 
The  cavity  was  flushed  daily  with  a  warm  boric  acid  solution.  The 
few  remaining  teeth  on  that  side  loosened  and  came  out.  The  hard 
palate  up  to  the  median  line  and  the  alveolar  processes  gradually 
sloughed  away,  leaving  borders  of  necrotic  tissue  flapping  in  the 
mouth.  Although  the  necrotic  process  was  continuous  there  was  little 
odor  and  nothing  of  the  characteristic  fetor  of  carcinoma.  Surgical 
carcinoma  resulted  in  the  advice  to  let  things  alone,  but  in  another 
similar  case  I  should  insist  on  operative  removal  of  the  necrotic  tissue 
which  could  be  done  with  comparative  ease. 


RESULTS. 


The  constitutional  effect  upon  the  man  himself  was  most  striking. 
It  is  best  described  as  a  mental  dulling  and  a  most  complete  physical 
failing.  Eating  was,  of  course,  most  difficult,  anyway,  and  his  appetite 
disappeared  completely.  He  had  to  be  urged  to  take  even  eggs  and 
milk.  His  memory  failed  and  his  mind  became  childish.  The  pain  was 
so  extreme  as  to  demand  morphine  over  a  period  of  several  weeks. 
This  pain  appeared  over  different  areas  on  the  head.  He  described  the 
sensations  as  those  of  severe  burning  and  swelling  as  if  the  top  of 
his  head  was  going  to  blow  off.    He  would  try  to  allay  this  with  the 
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constant  application  of  ice.  He  was  confined  to  his  bed  for  the  last 
month  of  this  three-month  period.  The  eye  on  the  involved  side  was 
not  affected  at  any  time.  His  weight  fell  from  180  to  130  lbs.  A 
fatal  termination  seemed  the  only  possible  outcome  to  family  and 
physician  alike.  On  one  Sunday  forty-five  relatives  and  friends  came 
to  bid  him  farewell  and  he  remarked  cheerfully  months  afterwards, 
"It  seemed  more  like  a  wake  than  a  visit  of  comfort  to  a  sick  man." 


"On  the  following  Tuesday  morning  a  very  large  mass  of  seques- 
trum came  away  and  Mr.  C.  tells  that  at  the  moment  it  was  out  he 
began  to  improve.  He  got  out  of  bed  for  the  first  time  for  a  month 
that  same  day,  and  his  appetite  came  back  immediately. 


''The  final  result  was  complete  removal  of  the  antrum  and  its 
surrounding  structures  from  the  mouth  to  the  orbit.  The  normal 
tissue  healed  readily  and  no  further  treatment  or  procedure  has  been 
necessary.  Within  a  comparatively  few  weeks  he  was  back  at  his 
work  and  he  felt  as  vigorous  as  he  had  been  all  his  life.  His  weight 
returned  to  185.  His  speech  is  thick  and  difficult  to  understand  and 
he  has  some  trouble  in  eating,  but  for  the  present  he  declines  any 
prosthetic  device  to  help  this  condition.  No  recurrence  has  appeared 
in  the  twenty-two  months  that  have  elapsed  since  the  second  treat- 
ment on  December  23,  1919." 


Janewmy,  H.  BL:  Treatment  of  Cancer,  Particularly  of  the 
ague.  Tonsil  and  Rectum  by  Buried1  Emanation. — American  Journal 
r  Roentgenology,  February,  1920. 
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Primary  carcinoma  of  the  antrum  clinically  cured  by  one  treat- 
ment of  unfittered  radium. 

HISTORY. 

Female,  59  years,  No.  26687.  Has  been  frequently  ill  with  "sore 
throat."  Eight  weeks  ago  noticed  a  disagreeable  sensation  in  her 
right  eye  and  first  became  aware  that  the  right  cheek  and  eye  were 
swollen.    This  swelling  has  gradually  increased. 

EXAMINATION. 

The  right  cheek  is  swollen.  Itie  right  eye  is  inflamed  and  blood- 
shot. Epiphora  is  present  Within  the  mouth  the  superior  alveolar 
process  on  the  right  side  is  swollen,  as  if  displaced  downwards  by 
distention  of  the  antrum.  In  the  bucco-gingival  groove  there  pro- 
trudes a  small  ulcerated  mass  which  is  breaking  through  from  the 
cavity  of  the  antrum  at  this  place. 

Microscopical  Examination.     Epithelioma  of  the  antrum. 

TREATMENT. 

July  29,  1918.  Under  local  anesthesia  the  external  carotid  was 
ligated  on  both  sides  of  the  neck  and  the  right  antral  cavity  was 
opened  by  removing  the  superior  alveolar  process:  50  me.  unaltered 
in  glass  tubes,  placed  in  the  center  of  the  antrum  and  surrounded 
with  packing:  left  in  place  48  hours. 

Following  a  period  of  radium  inflammation  and  a  lobar  pneu- 
monia, the  patient  made  a  good  recovery,  and  on  September  30,  there 
was  no  evidence  of  the  disease  present. 
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Cautery  and  radium  treatment  of  malignant  tumors  of  the  antrum 
have  been  followed  by  no  operative  mortality  and  no  post  operative 
chest  complications.  Two  of  the  patients  lost  the  eye  on  the  side 
involved  from  the  reaction  from  the  cautery  and  radium,  but  in  both 
cases  the  floor  of  the  antrum  was  involved.  Of  the  18  cases  with 
malignant  tumors  of  tie  antrum  who  were  treated,  three  are  dead,  two 
have  extensive  recurrences,  over  a  period  from  eight  to  twenty-eight 
months.  In. seven  of  these  ten  cases  there  has  been  no  recurrence 
after  more  than  a  year.  In  three  cases,  data  regarding  tike  present 
condition  of  the  patient  were  not  obtained.  The  ten  patients  who  are 
well  cannot  yet  be  considered  cured,  but  their  cases  should  be  classified 
as  having  been  without  recurrence  for  a  period  of  months  or  years. 
The  results  of  the  treatment  of  malignant  tumors  of  the  antrum  by 
the  use  of  the  cautery  and  radium  seem  to  indicate  that  the  operative 
mortality  that  usually  accompanies  the  surgical  treatment  of  these 
conditions  have  been  improved  markedly. 

TECHNIQUE. 

Tubes  or  needles  have  been  used.  Radium  emanation  is  also  used. 
Multiple  needles  are  frequently  inserted  into  the  wall  of  the  antrum, 
from  the  inside.  Tubes  of  radium  salts  or  of  the  emanation  are  intro- 
duced into  the  antrum  at  the  point  at  which  they  seem  most  needed 
either  at  the  time  of  the  operation  or  from  10  days  to  two  weeks  later, 
after  some  of  the  slough  has  cleaned  up. 

Patients  are  kept  under  observation.  They  return  every  month  or 
six  weeks  so  that  if  any  recurrence  takes  place  they  may  have  imme- 
diate care,  since  this  is  very  essential  in  order  to  control  early  recur- 
rences. Following  the  treatment  most  of  the  inside  of  the  antrum 
comes  away  as  a  sequestrum  in  two  months  time,  and  large  openings 
are  left  in  the  palate,  but  they  may  be  readily  closed  by  the  prosthetic 
appliances. 

DOSAGE. 

Depends  upon  type  of  malignancy,  its  duration  and  extent  "We 
use  100  or  200  mg.  for  from  12  to  24  hours  inside  the  antrum,  besides 
giving  radium  treatment  outside  the  cheek  with  screening  and  dis- 
tance.'9 The  radium  treatment  may  be  repeated  in  three  weeks,  if 
indicated. 
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TECHNIC. 

The  daily  administration  of  250  cc.  of  radium  emanation  solution 
of  a  strength  not  less  than  1.5  millicuries  per  litre,  continues  to  give 
excellent  results  in  selected  cases  of  this  disease.  Hie  patients  who 
are  most  favorably  influenced  are  those  in  whom  fibrous,  as  distinct 
from  osseous,  changes  are  predominant,  and  in  which  the  condition 
is  infective,  rather  than  traumatic  in  origin. 

Cases  of  long  standing  with  bony  ankylosis,  osteophyte  forma- 
tion, or  ulceration  of  interaricular  cartilages  derive  but  little  bene- 
fit beyond  possible  relief  of  pain. 
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"In  this  paper  I  have  endeavored  to  show  that  all  tumors  of  the 
bladder  (barring  some  varieties,  as  fibromata)  are  potentially,  if  not 
actually,  malignant;  that,  early  diagnosis  by  means  of  the  cystoscope 
is  the  first  requisite  for  successful  treatment.  Every  misbehaving 
bladder  should  be  considered  guilty  until  it  is  proved  innocent." 

"The  methods  of  treatment  consist  of  fulguration,  radiation  by 
means  of  implantation  of  radium,  excision  of  the  tumor,  total  cystec- 
tomy, or,  in  hopeless  cases,  cauterization  and  permanent  suprapubic 
drainage.  The  particular  measure  or  combination  of  measures 
selected  depends  upon  the  type  of  tumor  which  is  disclosed  by  careful 
study  of  the  case.  The  results  of  surgery  in  cancer  of  the  bladder 
are  now  far  from  satisfactory;  improvement  is  to  be  expected  only 
through  earlier  diagnosis,  followed  by  more  radical  treatment  in  some 
cases,  in  others  by  the  intelligent  use  of  radium." 


TECHNIC. 

"From  our  experience  at  the  Huntington  Hospital  we  have  come 
to  the  opinion  which  I  think  is  now  held  by  most  genito-urinary  sur- 
geons, that  it  is  next  to  useless  to  treat  infiltrating  cancer  of  the 
bladder  by  radium  introduced  into  the  bladder  and  applied,  more  or 
less  accurately,  to  the  growth.  The  cancer,  to  be  destroyed,  must 
be  sloughed  out,  and  the  best  way  to  accomplish  this  is  by  means 
of  radium  implanted  directly  into  the  tumor.  The  means  of  radiation 
may  consist  of  needles  containing  radium  salt,  in  which  case  a  num- 
ber of  small  needles,  of  5  mg.  each,  are  preferable  to  fewer  large 
ones;  or  it  may  consist  of  little  glass  tubes  containing  radium  emana- 
tion. If  the  needles  are  used,  they  should  be  inserted  about  one  cm. 
apart  and  pulled  out  by  means  of  thread  after  24  or  36  or  even  48 
hours,  according  to  the  amount  of  radiation  desired.  If  the  emana- 
tion tubes,  or  "seeds,"  are  used,  they  are  abandoned  in  the  tissues. 
In  either  case  the  effect  is  substantially  the  same.  Close  to  the 
needle  or  tube  the  tissues  become  completely  necrotic;  further  away 
there  is  a  zone  in  which  the  cancer  cells  are  killed  but  not  sloughed 
out.  Beyond  that  is  a  zone  in  which  infiltration  with  leucocytes  and 
fibroblasts  takes  place,  forming  a  barrier  of  dense  connective  tissue. 
The  center  of  the  growth,  where  the  rays  from  the  tubes  cross  each 
other  hi  all  directions,  sloughs  away.  Around  the  periphery  there 
is  found  a  barrier  of  connective  tissue  which  prevents  the  spread  of 
cancer  cells  by  way  of  lymphatics.  The  process  of  destruction  and 
repair  takes  from  two  to  six  months,  depending  upon  the  condition  of 
the  patient  and  the  extent  of  the  reaction.  Infection  may  supervene, 
and  sometimes  causes  the  death  of  the  patient. 

"The  application  of  this  method  to  bladder  cancer  is  limited  to 
those  cases  in  which  the  area  to  be  radiated  does  not  exceed  3  or  4 
cm.  in  diameter;  if  larger  growths  are  radiated,  the  extensive 
necrosis  is  likely  to  prove  more  than  the  patient  can  stand." 
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CLASSIFICATION  OF  BONE  TUMORS 

Osteoma:    Spongy,  ivory. 

Chondroma:    Pure  chondroma,  chondromyxoma,  myxoma:  capsu- 
lar, periosteal,  central. 

Angioma:    Cavernous. 

Endothelioma:    Angio-endothelioma,  diffuse:  solitary,  multiple. 

Benign  central  giant-cell  tumor,  xanthosarcoma,  myxosarcoma 
(benign). 

Osteogenic  sarcoma:    Periosteal,  extraperiosteal,  solid  medullary 
and  subperiosteal,  telangiectatic,  sclerosing. 

Myeloma:    Plasma  cell,  lymphocytic,  myelocytic,  erythroblastic. 

Only  the  cellular  forms  in  this  table  are  discussed  in  this  article. 


ENDOTHELIOMA 

"Endothelioma  of  bone  has  usually  been  called  round-cell  sarcoma 
or  myeloma,  but  sufficient  is  now  known  regarding  this  form  of  tumor 
to  establish  it  as  a  distinct  type.  Ten  cases  have  been  seen  by  the 
author  in  the  past  year.  There  are  three  anatomical  forms:  (1) 
multiple  endothelioma;  (2)  solitary  angio-endothelioma,  (3)  diffuse 
endothelioma." 


PROGNOSIS  AND  TREATMENT  OF  BONE  TUMORS 

"The  prognosis  and  treatment  of  bone  tumors  should  be  revised 
in  the  light  of  our  present  knowledge  regarding  roentgen-ray  and 
radium  treatment  and  the  nature  of  the  growths.  The  suspicion  of 
sarcoma  should  not  be  taken  as  a  signal  for  operation  but  should  call 
for  thorough  consideration  of  the  clinical  history,  the  roentgen-ray 
findings,  and  the  results  of  therapeutic  tests  with  radium  and  the 
roentgen  ray.  The  goal  in  a  great  many  cases  should  be  non-operative 
treatment.  Myelomata  and  endotheliomata  yield  rapidly  to  the 
roentgen  ray  and  radium.  Osteogenetic  sarcoma  and  chondro-sarcoma 
are  not  materially  affected  by  radium.  The  more  experienced  the 
pathologist,  the  less  prognostic  importance  he  attaches  to  the  micro- 
scopic findings  and  the  more  to  the  clinical  manifestations.  Tumors 
in  the  same  group  vary  in  malignancy  and  blanket  rules  do  not 
apply. 

"Giant-cell  tumors  have  usually  been  treated  by  curettage,  but 
this  method  sometimes  results  in  osteomyelitis  or  septicaemia,  and 
there  is  a  possibility  of  producing  metastases  by  liberating  cells  into 
the  blood  stream.  These  disastrous  results  may  be  avoided  by  the 
use  of  radium.  Radium  should  be  applied  externally  through  the 
intact  skin.  It  should  never  be  inserted  into  a  curettage  cavity  as 
the  radiation  makes  the  tissue  more  susceptible  to  infection. 
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"Myeloma  has  an  unfavorable  prognosis  under  any  form  of  treat- 
ment, but  roentgen-ray  and  radium  therapy  are  the  methods  of 
choice. 

'There  seem  to  be  no  reports  of  a  surgical  cure  of  angio-endo- 
thelioma  or  of  its  treatment  by  physical  agents.  Because  of  its 
multiple  origin  and  early  metastasis,  the  prognosis  is  unfavorable. 
The  diffuse  endotheliomata,  however,  regress  quite  rapidly  under 
radiation.  The  osteogenetic  sarcomata  vary  widely  in  their  response 
to  treatment.    There  are  five  grades: 

1.  Encapsulated  extraperiosteal  fibrosarcoma:  fibrous,  cartilag- 
inous, or  osteoid  stroma  in  excess  of  cells;  prognosis  fair. 

2.  Sclerosing  medullary  and  periosteal  sarcoma:  course  slow; 
metastases  appear  very  late. 

3.  Cellular  spindle-cell  periosteal  sarcoma;  stroma  scanty  or 
absent;  some  cures  by  surgery  and  other  methods. 

4.  Solid  cellular  central  and  subperiosteal  sarcoma:  some  sur- 
gical cures  of  early  cases. 

5.  Very  vascular  cellular  telangiectatic  sarcoma:  some  surgical 
cures  of  early  cases." 

"After  seven  years'  trial  of  radiation  in  the  treatment  of  osteo- 
genetic sarcoma,  the  author  offers  the  following  conclusions: 

1*.  The  histologic  changes  and  the  clinical  course  show  that  it 
is  possible  to  give  an  effective  dosage  of  the  roentgen  rays  or  radium 
to  all  parts  of  many  osteogenetic  sarcomata  when  the  tumors  are 
accessible  from  all  sides. 

2.  The  growth  of  the  cells  may  be  retarded  so  that  they  pro- 
duce calcific  material,  dense  hyalin  stroma,  or  bone. 

3.  Cellular  tumors  without  much  stroma  may  disappear. 

4.  Tumors  with  much  intercellular  material  cannot  be  made 
to  disappear  but  may  be  sclerosed  or  ossified  so  that  growth  stops. 

5.  The  majority  of  true  osteogenetic  sarcomata,  although  re- 
tarded in  growth,  usually  prove  fatal  through  metastases.  The  pos- 
sibility of  a  cure  by  amputation  acts  against  conservative  treatment, 
but  as  in  certain  cases  life  has  been  sustained  for  some  time  by  heavy 
radiation  it  is  possible  that  this  form  of  treatment  distinctly  post- 
pones metastasis. 

6.  By  the  proper  selection  of  cases  and  judicious  supplementary 
surgery,  the  roentgen  ray  and  radium  may  be  made  more  efficient 
in  the  treatment  of  osteogenetic  sarcoma." 
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Brain,  Tumoi 


Brain  tumors  are  as  a  rule  comparatively  slow  of  growth  and 
do  not  tend  to  metastasize  and  are  therefore  peculiarly  adapted  to 
treatment  by  radiation. 

If  the  growth  is  localized  and  accessible,  it  may  be  exposed  and 
left  intact,  or  it  may  be  partially  or  completely  removed  and  subse- 
quently treated  by  radiation  or  by  direct  implantation  of  radium,  or 
by  cross-firing  through  the  skull.  Cross-firing  holds  possibilities  in 
even  inaccessible  tumors  or  in  those  not  locafixable. 

The  dangers  are  comprised  under  (a)  infection  caused  by  radium 
needles  or  implanted  tumors  or  infection  dependent  upon  leaving  the 
wound  open  for  the  removal  of  these;  (b)  the  effect  upon  the  flap  and 
upon  subsequent  healing  a*  a  result  of  external  cross-fire;  this 
cross-fire  may  be  postponed  until  healing  is  under  way,  however,  and 
since  the  dosage  is  a  safe  skin  dosage,  necrosis  of  the  flap  will  then 
be  a  remote  possibility;  (c)  the  effect  of  radium  radiation  directly 
upon  the  normal  brain  tissue. 

The  last  possibility  demands  careful  consideration.  The  technic 
must  be  based  upon  the  known  ability  of  the  normal  brain  tissues  to 
withstand  definite  amounts  of  radiation  by  implantation  or  by  external 
cross-fire. 

Animal  experimentation  was  resorted  to  to  establish  these  facts. 
This  experimentation  was  carried  out  upon  dogs  at  the  University 
of  Pennsylvania  and  the  following  facts  have  been  thereby  established: 
A  dose  of  nine  hundred  milligram  hours  with  well  filtered  radium 
on  the  surface  of  the  brain  is  practically  safe,  but  no  dose  should 
exceed  eleven  hundred  and  fifty  to  fourteen  hundred  milligram  hours 
and  might  better  be  well  below  fourteen  hundred.  The  safest  dosage 
for  implanted  tumors  is  much  smaller  than  the  safe  surface  dose. 
When  actual  destruction  of  normal  brain  tissue  is  apt  to  result,  the 
therapeutic  dose  from  implantation  must  be  comparatively  small. 
The  well  filtered  dose  may  be  higher  than  the  unfiltered  and  tumors 
act  as  a  filter  in  protecting  the  normal  tissue. 

Because  of  the  great  difference  in  size  between  the  human  and 
canine  head — and  because  of  the  comparative  safety  of  the  procedure 
with  humans — no  animal  experimentation  was  made  with  external 
cross-fire  radiation.  Nausea  and  possible  collapse  are  possibilities 
to  be  kept  in  mind  in  cross-fire  treatment  and  slow  procedure  is 
therefore  wise. 

The  technic  employed  in  the  treatment  of  brain  tumors  is  based 
upon  the  following  factors: 

(1)  Safe,  yet  sufficient  dosage  (based  upon  clinical  and  ex- 
perimental experience). 

(2)  Implantation  contraindicated  when  removal  has  taken  place 
unless  a  large  cavity  persists  which  will  permit  of  the  radium  being 
packed  in  the  center. 
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(3)  If  the  growth  has  been  partially  removed,  or  not  removed 
at  all,  then  the  implantation  dose  depends  upon  the  size  of  the  tumor 
and  its  nature — with  due  regard  to  the  normal  brain  tissue  the  de- 
struction of  which  must  be  distinctly  limited  in  the  brain. 

(4)  Knowledge  of  the  pathological  nature  of  the  tumor  is  essen- 
tial. 

(5)  Dosage  for  brain  tumor  is  approximately  the  same  as  for 
tumor  of  the  same  size  and  nature  elsewhere  in  the  body,  providing 
it  is  not  one  peculiar  to  the  brain. 

(6)  Implantation  must  usually  be  supplemented  by  external 
cross-fire. 

(7)  Cross-fire  radiation  can  be  repeated  with  slightly  reduced 
dosage  over  each  area  as  soon  as  the  skin  reaction  has  subsided. 

Cases  are  grouped  as  follows:  (a)  tumors  accessible  to  the 
surgeon  and  presumably  completely  removed;  (b)  tumors  accessible 
to  the  surgeon  and  partially  removed;  (c)  tumors  accessible  but  not 
removed;  (d)  tumors  not  localized  or  not  found  at  operation;  (e) 
pituitary  growths.  A  general  technic  is  given  for  each  specific 
group  named. 

Thirty-two  cases  have  been  treated  and  four  considered  to  have 
the  most  important  bearing  upon  this  subject  are  discussed  at  some 
length.  The  writer  regards  his  experience  in  radiation  therapy  of 
brain  tumor  as  very  encouraging  and  full  of  promise. 
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Neill.  William  Jr.,  Baltimore,  Md:  Radium  in  the  Treatment  of 
Imrcoma  and  Carcinoma  of  the  Bone* — American  Journal  of  Surgery, 
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For  the  past  several  years,  but  especially  during  the  last  year, 
we  have  tested  out  the  efficacy  of  radium  in  sundry  sarcomas  of  the 
bone,  and  in  consequence,  I  am  glad  to  say,  we  can  now  hold  out  a 
little  hope,  and  certainly  a  greater  one  than  when  operation  alone  is 
resorted  to.  We  have  found  that  radium  will  sometimes  destroy  the 
disease  and  allow  a  new  formation  of  healthy  callus. 

The  number  of  cases  under  observation  and  treatment  is  too 
small  to  cite  percentages,  but  they  are  at  least  suggestive  and  lead 
us  to  hope  for  greater  success  in  the  near  future  as  we  continue  to 
develop  a  more  effective  technique. 


TREATMENT 

Three  methods  of  treatment  with  radium  which  we  have  fol- 
lowed are:  First,  implantation  or  burying  of  radium  emanation 
directly  into  the  disease  (from  1  to  3  millicuries)  contained  in  min- 
ute glass  capillary  tubes  which  are  left  permanently  embedded. 
Second,  massive  treatments  from  the  surface  at  a  variable  distance 
of  from  one  to  four  inches  with  from  one  to  four  grams  of  radium. 
Third,  laying  bare  the  diseased  tissue  by  operation  and  inserting, 
under  inspection,  a  large  amount  of  radium  into  the  tumor,  while 
the  patient  is  under  the  anesthesia,  Only  with  large  amounts  of 
radium  can  this  last  method  be  followed.  The  first  method  seems  to 
be  the  most  destructive  of  the  local  disease  and  the  most  effective. 
Like  the  second,  it  is  painless,  it  causes  no  severe  reaction,  and  does 
not  necessitate  the  patient's  detention  in  the  hospital  as  in  the  open 
wound  plan.  •Sometimes  the  three  methods  of  treatment  have  been 
combined. 


DOSAGE. 

The  approximate  dosage  for  the  needles,  points  or  specules  as 
they  are  called,  containing  emanation,  is  2  millicuries  of  emanation 
for  each  4  cubic  centimeters  of  disease  for  implantation;  5  gram 
hours  at  2  inches  distance  for  each  3  square  inches  of  surface,  when 
treated  from  the  exterior;  one  half  gram  hour  direct  treatment  when 
placed  under  inspection  in  the  center  of  the  disease. 

RESULTS. 

In  almost  every  case  we  are  fortunate  enough  to  secure  com- 
plete or  partial  relief  of  pain;  this  is  the  most  striking  result,  and 
we  feel  that  this  alone  well  repays  all  our  efforts.  There  is  also 
a  marked  decrease  in  the  swelling  of  the  soft  parts  with  increased 
function,  a  general  improvement  in  health,  and  by  x-ray  examination, 
a  redisposition  of  new  bone.  This  change  takes  place  in  an  interval 
of  from  two  to  five  weeks. 


Cites  three  case  histories. 


,■■>.  •-.  .-  *    -.1.: 


I . .  f  I 

■•  •  1 


r..i 


\'    m.itW 


t< 


I      !■ 


Il 


.1  ■ 


■•'•■  .     '     ' 

■     .  ■      :  .  i  i    •  i  /       iii     i    ■  <    , 

.     .i'Ii      . 
■  ■  •  i  •  ■  '   .  ■ 


«  .  1         :■        i, 


.■■r*  •••:     vi :-. ;  't-.i       n. 


■  ■     i 


I      r         •    I  "      i 


'•••.  ..  -.vi «    "!• 


i . 


■••    '  ■         :;-     i-.»    /:     '  ■;  Ti'ui-r*.     .:-■..  .       .-,>■■ 
i  ■.  •!    i j-        ■■ .    '.'     v'    '  .  I    ■.■.•••'■■  !i      'i,    ■  ■» ff  ■     ' .        -,  ■ : 

i '  . '  u    '  !    '      •'  «■«  •     '.yij'.'iif;:-' 

*':     -  .!         ■■';     .♦■■'        •(•«■..»••■  »i  !     ■■-'   .•!.!•■    ..•■■■.•-. 

•'     i    '.        ■    ■      '.K      ■     i'.»:    «    .-■•'!    ■■      ■■!:'»'      .i!    «r  :>    ■\;K,\        ■  , 

>.■      ;■'    ■;'-.■     it:    •  •     .-.'.■J   :,u  /,•.!    ,i  -,;.;■» 

:       ■             "      >■>     '  i"              ■     \.,i     i.     .'«ir-f*»K;  -  ■•  -i  .iiiiu 

■   '.   :         ■':-.■■'■  ?■   "  •           ■  ■     r»|ifiu    ■        "  p  i!  .  .■•      >     ■ 

■    i        ,,,,iv.<.;i :»■;'.     •■  ■    Tri.f   -    :        .'.  m  if:.'.",{- 

>'  •    -     ■  ■  ■    i    ■  r:  :        't..       -  !.-.    ■■        ,    ..          ,i       '  ■     .. .  :»•  :;*..■»    i  ,  ■ 

•   »                     ■                        .■             '■■-.*.■'■       -     .  -    I.  I 

. i                                          ■  .                ■■.■•*  ».-  • 


■;        ■<     ,-• 


i  ..  ■  ■ 


-■  t  » 


■  •  ■     ».   .  • 

>  ■ :  "  i 


■  * 


■I    ' 


i     ; 


.     i 


■    i   }'      ;  '■(■'*■■ 

.      ■         ;f«   '  -      i  , 


»  .   ■  (!*' 


f  * 


■1    . 


Pfakler,  Gee*  E.:   Hie  Treatment  of  Recurrence*  and  Metastases 
from  Cardnoma  of  the  Breast  by  means  of  Radium  and  Roentgen 

m  Journal  of  Roentgenology,  July,  1920,  pp.  82S-882. 

•HKCT  NO.  I 


FILE  UNI 

B 


"It  has  been  my  observation  from  the  use  of  those  two  agents  that 
radium  will  produce  a  greater  local  effect  in  proportion  to  the 
amount  of  surface  irritation  as  compared  with  the  roentgen  rays. 
I  have  also  noticed  that  radium  will  produce  a  more  pronounced 
effect  upon  localised  nodules  than  the  roentgen  rays,  but  that 
the  roentgen  rays  are  more  useful  for  their  general  and  wider 
distribution  and  for  the  treatment  of  deeper  lesions,  which  can  be 
reached  by  skillful  cross-firing  effect.  Therefore,  in  the  treatment  of 
hr*Hm4  nodules  in  line  with  the  incision,  or  of  those  localized  in  the 
axilla  or  in  the  supraclavicular  region,  I  make  use  of  radium  because 
the  radium  can  be  brought  into  immediate  contact  with  these  nodules, 
and  they  can  be  made  to  soften  and  disappear.  There  is  another  dis- 
tinct advantage  in  the  treatment  of  the  nodules  located  in  the  axilla 
by  means  of  radium,  because  one  can  place  it  deep  into  the  axilla 
much  more  conveniently  than  the  roentgen  rays  can  be  applied.  I 
have  seen  nodules  the  size  of  my  thumb  disappear  within  a  month 
from  the  beginning  of  the  application  of  radium.  The  radium  must 
be  applied  with  skill  and  due  consideration  must  be  given  to  the 
amount  of  radium,  the  amount  of  filtration,  the  distance  from  the 
parts  to  be  affected,  and  the  time  of  treatment.  I  believe  it  has  not 
yet  been  proven  whether  massive  dose  treatment  by  radium  or  frac- 
tional doses  will  prove  the  most  desirable,  but  it  is  the  general  impres- 
sion that  the  massive  dose  treatment  would  produce  the  most  satis- 
factory results  and  can  be  applied  with  more  skill.  A  report  on  any 
particular  case  in  which  radium  has  been  applied  and  in  which  only 
the  amount  of  radium  is  mentioned,  or  even  the  duration  of  applica- 
tion, means  little  or  nothing,  for  we  know  very  well  that  the  effect 
varies  with  the  square  of  the  distance  at  which  it  is  applied,  and  that 
the  effect  is  modified  very  much  by  the  amount  of  filtration.  Varia- 
tions in  the  application  must  be  made  according  to  the  conditions  in 
any  given  case  and  these  patients  can  no  more  be  treated  bv  rule  than 
pneumonia  patients  or  appendicitis  can  be  treated  by  any  fixed  opera- 
tion." 

TECHNIC. 

"In  a  very  general  plan  of  treatment,  which  can  at  no  time  be 
followed  blindly,  for  the  treatment  of  these  nodules  I  would  make  use  of 
radium  filtered  through  %  mm  of  silver,  1  mm  of  brass,  3  mm  of  pure 
rubber,  and  about  2  cm  of  gauze  or  felt.  The  duration  of  the  application 
will  depend  upon  the  amount  and  concentration  of  the  radium  used. 
In  general,  100  mg.  distributed  over  an  area  4  x  8  cm  so  as  to  pro- 
duce as  nearly  as  possible  homogeneous  rays  can  be  left  in  place 
twenty-four  hours.  Fifty  milligrams  can  be  left  in  place  for  twenty- 
four  hours  in  the  supraclavicular  region.  Fifty  milligrams  divided 
Into  two  portions  can  be  left  in  place  in  the  axilla  for  twenty-four 
hours  with  like  filtration.  *  *  *  Radium  and  Roentgen  rays  should 
never  be  applied  through  the  same  area  of  skin  within  a  period  of 
four  weeks  providing  either  has  been  used  to  the  degree  of  an  ery- 
thema dose.* 

RADIUM  EFFECTS. 

"Within  a  week  there  will  usually  be  some  redness  of  the  skin 
and  within  two  weeks  there  is  often  desquamation  of  the  surface  of 
the  skin.    This  always  heals  easily  and  at  the  end  of  two  weeks  there 
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is  usually  a  distinct  reduction  in  the  size  of  the  nodule.  If  the 
nodules  have  appeared  quickly,  and  are  of  short  duration  they  dis- 
appear usually  more  rapidly.  At  the  end  of  a  month  the  redness  of 
the  skin  will  usually  have  disappeared,  and  if  the  nodule  has  not 
disappeared  the  treatment  should  be  repeated.  If  they  have  dis- 
appeared I  believe  it  is  practical  to  wait  two  weeks  longer  and  then 
repeat  the  treatment  with  the  idea  of  getting  rid  of  all  the  local 
disease;  or  it  may  be  well  to  give  half  a  dose  at  the  end  of  a  month 
and  another  half  dose  two  weeks  later.  I  am  not  sure  which  of  these 
procedures  is  best  In  all  instances,  these  recurrent  nodules  mean 
almost  certainly  that  there  are  extensions  of  the  disease  elsewhere, 
and  these  extensions  may  be  in  any  direction;  but  are  generally  to- 
wards the  mediastinum.  Therefore  the  greatest  attention  must  be 
given  to  this  distribution  by  means  of  the  roentgen  rays.  In  certain 
cases  in  which  the  nodules  do  not  disappear  completely  or  satisfactor- 
ily as  a  result  of  the  surface  application  of  radium  as  above  described, 
a  greater  success  can  be  obtained  by  means  of  the  introduction  of 
radium  needles  direct  into  the  nodules  and  around  about  the  nodules." 

CONCLUSIONS. 

"Radium  is  our  most  useful  agent  in  the  treatment  of  palpable 
recurrent  or  metastatic  nodules  from  carcinoma  of  the  breast." 
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Indications  for  the  nee  of  buried  emanation  in  the  breast 

Buried  emanation  may  be  need  in  non-ulcerated  carcinomas  of  the 
breast  when  it  is  desired  to  avoid  surgical  removal. 

(See  Janeway's  Chart  of  Dosage  at  the  Memorial  Hospital,  Iliad 
under  D< — Dosage  Emanations.) 
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"I  wish  to  report  that  during  the  last  seven  years  I  have  been 
engaged  in  radium  treatment;  in  the  first  three  years  I  encountered 
6  cases  of  Paget's  Disease  *  *  *  *  Today  four  of  these  women 
are  still  Irving,  66%  cures.  They  have  had  no  treatment  but  radium 
on  the  Paget  nipple.  They  were  all  typical  cases  of  Paget's  Disease 
with  the  erosion  and  the  punched  out  condition,  but  no  involvement 
of  the  glands. 


DOSAGE. 


"We  used  50  mgm.  directly  on  the  ulcer  screened  only  by  % 
mm.  of  silver  and  %  mm.  of  rubber.  This  is  a  particularly  small 
dose. 


wr 


"The  technique  of  these  breast  cases  in  general  is  interesting.  I 
believe  they  should  be  submitted  to  operation.  I  still  operate  on 
Paget's  disease  when   the   women  will   submit. 
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Smith,  G.  G.  (Boston):  Radium  in  Cancer  of  the  Bladder. 
vrg.  Gynecology  &  Obstetrics.  Nov.  1921.  p.  570.  AbsU  in  J.  A.M. 
.  Dec.  10,  1921. 
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"From  Smith's  study  of  cases  it  would  appear  that  400  millicurie 
hours  given  with  a  screening  of  0.5  mm.  or  1.0  mm.  silver  is  a  dosage 
which  may  be  used  in  the  treatment  of  bladder  cancer  without  any 
very  marked  reaction.  Large  doses,  in  bladders  which  are  subject 
to  the  alternate  diastole  and  systole  of  urination,  are  likely  to  set 
up  a  reaction  which  is  very  painful.  If  the  bladder  is  drained 
suprapubically,  greater  doses  may  be  used,  and  if  the  urine  is  entirely 
excluded  from  the  bladder,  doses  of  1,000  millicurie  hours  do  not 
cause  discomfort.  The  duration  of  a  reaction  of  moderate  severity  is 
from  four  to  six  weeks.  Repeating  the  treatment  in  less  than  six 
weeks  gives,  therefore,  cumulative  effect.  If,  however,  no  reaction  has 
developed  in  three  weeks  after  the  first  treatment,  it  is  proper  to  go 
ahead  with  the  second  treatment" 
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Daring  the  past  four  and  a  half  years  radium  has  been  em- 
ployed extensively  in  our  clinic  in  the  treatment  of  the  various  types 
of  bladder  tumor  and  its  effect  on  the  different  types  of  tumor  studied. 
During  this  period  of  time  there  have  been  observed  in  our  clinic 
170  cases  of  bladder  tumor.  Seventy-nine  of  these  were  classified  as 
papilloma,  either  benign  or  malignant,  or  early  papillary  carcinoma 
in  which  there  was  no  invasion  of  the  bladder  wall.  There  were  90 
cases  of  infiltrating  papillary  carcinoma  in  which  more  or  less  exten- 
sive infiltration  of  the  bladder  wall  was  present  and  1  case  of  basal- 
celled  carcinoma. 

It  has  been  our  experience  that  all  of  the  papillomata,  either 
benign  or  malignant,  together  with  the  early  papillary  carcinomata, 
usually  respond  to  vigorous  radiation.  The  more  malignant  the  tumor 
the  greater  the  amount  of  radiation  necessary  to  effect  its  disappear- 
ance. Where  extensive  infiltration  of  the  bladder  was  present,  the  re- 
sults with  our  present  methods  of  radiation  have  so  far  been  rather 
discouraging  and  in  no  case  of  extensive  carcinoma  have  we  succeeded 
m  effecting  a  complete  disappearance  of  the  tumor.  While  the  re- 
sults in  the  treatment  by  radium  of  the  extensively  infiltrating  tumors 
have  been  unsatisfactory,  most  brilliant  results  have  been  obtained  in 
the  less  infiltrating  types  of  early  papillary  carcinoma  ofttimes  where 
the  tumors  were  multiple  and  where  successful  resection  could  not  be 
accomplished. 

While  the  majority  of  malignant  papillomata  respond  to  figura- 
tion alone,  there  are  certain  cases  which  are  most  resistant  to  this 
method  of  treatment  and  in  some  which  it  is  impossible  to  destroy  by 
this  means.  Early  in  our  experience  with  radium  it  was  found  that 
if  radiation  were  employed,  the  tumor  was  quickly  transformed  from 
one  most  resistant  to  fulguration  to  one  which  responded  as  readily  as 
to  the  most  benign  type.  It  has  been  our  experience  that  the  early 
papillary  carcinomata  do  not  respond  to  fulguration  and  are  frequently 
stimulated  by  the  cauterization.  This  type  of  tumor  which  in  the 
past  required  radical  operative  procedures  with  ultimate  results 
usually  bad  will  respond  to  radiation  if  the  infiltration  of  the  bladder 
wall  is  not  too  extensive.  It  is  our  routine  at  present  to  radiate  all 
papillary  tumors  except  those  which  are  definitely  of  the  benign  type, 
in  which  fulguration  rapidly  effects  a  cure. 

TECHNIC. 

The  treatment  of  all  these  cases  has  been  carried  out  with  108  to 
210  mg.  of  radium  element.  In  most  cases  the  radium  has  been  con- 
tained in  a  capsule  of  platinum  or  gold  of  sufficient  thickness  to  filter 
out  most  of  the  irritating  beta  rays.  Young  has  devised  a  cystascope 
which  carries  the  radium  in  the  beak  of  the  instrument.  By  this  it  is 
possible  under  direct  vision  to  place  accurately  the  radium  on  the 
tumor.  After  the  radium  has  been  brought  in  contact  with  the  tumor, 
the  cystascope  is  held  in  a  fixed  position  by  means  of  a  mechanical 
arm  attached  to  the  cystascopic  table.  It  is  advisable  to  have  the 
bladder  moderately  distended  with  water  during  the  application,  thus 
protecting  the  normal  portions  of  the  bladder  from  any  possible  irri- 
tating action  of  the  radium.  This  is  an  important  measure,  as  it  en- 
ables one  to  give  intensive  treatment  to  the  tumor  without  subjecting 
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the  normal  bladder  wall  to  the  danger  of  a  radium  burn.  In  a  few  of 
our  early  cases  in  which  this  precaution  was  not  taken  ulcerations  were 
observed.  It  is  interesting  to  note  that  ulcerations  were  not 
particularly  painful  and  usually  healed  in  six  months  without  any 
special  treatment.  The  radiations  are  usually  given  for  one  hour,  the 
applications  being  carried  out  from  one  to  three  times  weekly  depend- 
ing upon  the  size  and  character  of  the  tumor  and  the  reaction  of  the 
patient. 

CONCLUSIONS. 


"While  benign  and  malignant  papilloma  and  the  early  papillary 
carcinoma  disappear  under  the  influence  of  radium,  the  infiltrating 
types  have  proven  very  resistant  to  this  agent.  It  is  our  procedure, 
therefore,  when  the  infiltrating  character  of  the  growth  has  been  deter- 
mined, and  when  the  tumor  is  sufficiently  localized  to  permit  of  com- 
plete removal,  to  carry  out  a  radical  resection.  Following  the  removal 
of  an  infiltrating  papillary  carcinoma,  cystascopy  should  be  done  at  an 
early  date  as  the  not  infrequent  recurrences  will  yield  promptly  in 
many  instances  to  radium,  notwithstanding  the  resistance  of  the 
primary  tumor.  It  is  of  interest  to  note  that  the  use  of  radium  has  not 
diminished  the  tendency  of  bladder  tumors  to  recur,  recurrences  being 
observed  in  about  80  per  cent,  of  the  cases  treated.  The  recurrence, 
however,  responds  to  radiation  in  most  instances,  although  in  three 
cases  it  did  not  yield.  Radium  has  certainly  proved  to  be  a  valuable 
aid  in  the  treatment  of  bladder  tumors,  and  while  the  results  obtained 
in  the  infiltrating  types  are  far  from  satisfactory,  improved  technic 
whereby  more  intensive  radiation  may  be  safely  accomplished  may 
offer  a  more  encouraging  outlook  in  the  future  handling  of  these 
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Bladdar 


Reports  clinical  history  of  a  married  woman  56  years  of  age  com- 
plaining of  haematnria  which  had  continued  for  four  months. 

TREATMENT. 

Two  tabes  of  radium  emanations  of  31  and  87  millicuriea  were 
introduced  into  the  bladder  by  the  way  of  the  urethra  and  left  in  place 
for  seven  hours  (476  millicurie  hours).  The  radium  was  screened  with 
silver  J4  millimeter  in  thickness.  About  a  week  later  there  was  a. 
slight  increase  in  frequency  of  urination  which  probably  was  due  to 
radium  burn.  No  change  in  the  growth  was  shown  a  month  later. 
Forty  milHcuries  in  a  tube  was  then  introduced  into  the  bladder, 
where  it  remained  seven  hours.  Two  months  later,  two  tubes  of  70 
millicuries  each  for  five  hours,  were  applied  to  site  of  the  original 
growth.   The  haematuria  completely  ceased  and  has  not  reappeared. 
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Barringer,  Benj.  &,  New  York:  Carcinoma  of  the  Bladder*— 
Journal  of  American  Medical  AMociation,  November  11,  1919. 
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Reports  9  cases  of  carcinoma  of  bladder  treated  with  Radium. 


TECHNIC. 

The  method  of  treatment  in  bladder  eases  consists  in  the  introduc- 
tion through  the  direct  cystoecope  of  100  to  200  mfllicuries  of  radium 
screened  with  0.6  mm.  of  silver  and  1.6  mm.  of  robber  and  enclosed  in  a 
capsule  an  inch  Ions;  and  an  eight  of  an  inch  in  diameter.  To  the  end 
of  the  capsule  a  Ions;,  double  unen  thread  was  attached  and  allowed 
to  pass  out  of  the  urethra  to  be  used  for  the  removal  of  the  radium. 
The  patient  was  encouraged  to  hold  his  urine  during  the  treatment 
to  aid  in  screening*  the  bladder.  If  the  carcinoma  is  lateral  the  patient 
should  lie  on  the  affected  side. 

The  exposure  lasted  up  to  eight  hours.  The  application  was  not 
repeated  until  all  effects  of  the  preceding  one  had  disappeared. 
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Lequeux  and  Chome  were  unable  to  detect  any  destructive  in- 
fluence from  the  radium  rays  on  the  typhoid  and  colon  group.  The 
rays  arrest  the  progress  of  the  culture,  check  production  of  pig- 
ment and  cause  agglutination  but  no  bactericidal  action  was  evident 
except  for  the  gonococcus,  and,  perhaps  also  for  the  streptococcus. 
The  action  of  radium  on  bacteria  in  the  blood  stream  was  not  demon- 
strated, but  certain  facts  observed  are  certainly  significant,  namely, 
that  one  mouse  thus  treated  survived  experimental  pneumococcemia; 
rabbits  developed  milder  sepsis  after  inoculation  with  staphylococci 
and  a  few  other  similar  experiences. 
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TECHNIC. 

Whenever  practicable,  this  condition  should  be  treated  both  by  the 
introduction  of  radium  into  the  bladder  and  by  screened  applicators 
placed  externally  above  the  pubes,  on  the  perineum,  and  in  the  vagina 
or  rectum,  as  by  these  means  a  very  effective  cross-fire  irradiation 
can  be  obtained. 

With  female  patients  the  intra-veskal  treatment  presents  no  diffi- 
culty, the  urethra  being  short,  straight  and  readily  dilated.  In  male 
subjects,  however,  the  presence  of  an  urethral  stricture  or  much  en- 
larged prostate  often  renders  the  introduction  of  radium  into  the 
bladder  difficult  or  impossible.  If  the  presence  of  a  malignant  growth 
of  the  bladder  has  been  rendered  evident  by  suprapubic  cystotomy, 
the  intra-veskal  treatment  should  be  carried  out  through  the  supra- 
pubic opening  before  it  has  closed. 

♦DOSAGE. 

A  tube  of  50  mg.  activity,  screened  with  1  mm.  of  silver,  should 
be  employed,  and  a  total  exposure  not  exceeding  twelve  hours  in 
duration,  spread  over  three  or  four  days,  given.  For  the  external 
treatment,  the  use  of  apparatus  containing  in  all  300  to  500  mg. 
screened  with  2  mm.  of  lead,  with  a  total  exposure  of  from  24  to  36 
is  indicated.  In  not  a  few  instances,  treatment  on  these  lines  has 
been  followed  by  a  rapid  disappearance  of  the  hematuria,  and  all 
other  troublesome  symptoms,  accompanied  by  shrinking  and  fibrosis 
of  the  tumor,  and  an  "apparent  cure'  of  the  disease. 

♦These  dosages  being  expressed  m  terms  of  Radium  Bromide, 
must  be  divided  by  2  to  express  the  dosage  in  terms  of  radium  ele- 
ment. 
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TECHNIQUE 

For  many  years  in  this  clinic,  the  open  air  cystoscopic  technic  has 
been  in  daily  use.  It  is  convenient  and  rapid,  affords  direct  informa- 
tion as  to  the  bladder  surface,  and  allows  of  the  widest  range  of 
manipulative  procedures  within  the  entire  bladder.  As  early  as  1893, 
Dr.  Kelly  had  made  a  speculum  18  cm.  lone  and  8  mm.  in  diameter, 
similar  to  the  now  well  known  Kelly  female  cystoscope,  for  investi- 
gation within  the  male  bladder;  but  he  was  unable  to  secure  an 
opportunity  for  a  practical  demonstration  until  Nov.  20,  1897. 

Dr.  Kelly  himself  has  always  used  the  knee-chest  posture  as  the 
one  giving  the  best  dilatation  of  the  bladder  and  most  convenient  to 
him  through  long  practice.  While  painless  and  best  in  females,  this 
posture  is  not  convenient  in  males;  on  the  other  hand,  an  exaggerated 
Trendelenburg  posture  with  the  head  of  the  table  lowered  to  an  angle 
of  60  degrees  gives  an  effectual  air  dilatation  in  all  but  contracted 
irritated  bladders,  and  very  fat  subjects;  in  the  latter  groups,  a  gen- 
eral anesthetic  will  usually  secure  the  desired  result. 

I  myself  work  with  two  instruments;  the  Green-berg  cystourethro- 
scope  and  a  Kelly  cystoscope  16  cm.  long  and  10  mm.  in  outside  dia- 
meter. This  size  Kelly  cystoscope  is  easy  to  introduce  in  the  average 
man.  It  is  convenient  to  have  a  series  beginning  with  a  diameter  of 
7.6  mm. 

Passing  to  the  subject  in  hand,  the  treatment  of  bladder  tumors 
through  a  cystoscope  should  be  limited  to  cases  in  which  all  parts  of 
the  growth  can  be  clearly  seen  and  outlined;  if  it  is  large  and  infil- 
trating, provided  the  general  condition  of  the  patient  permits,  and 
there  is  no  evidence  of  metastases,  the  treatment  should  preferably 
be  by  suprapubic  exposure.  However,  when  an  operation  is  contra- 
indicated,  such  patients  can  be  helped  and  should  be  treated  by  the 
cystoscopic  method. 

I  have  used  radium  emanation  with  two  types  of  applicators. 
The  radium  emanation  for  surface  treatment  is  contained  within  a 
tiny  glass  bulb,  3  mm.  in  diameter,  encased  in  a  small  brass  capsule 
measuring  1  by  0.5  cm.  and  1  mm.  thick,  which  in  turn  is  placed  in 
a  second  brass  capsule,  3  by  1  cm.  and  of  the  same  thickness,  and 
screwed  to  the  handle.  The  points  for  implantation,  bare  tubes  or 
spicules,  as  they  are  called  contain  the  emanation  in  tiny  glass  capil- 
lary tubes,  2  mm.  long  and  0.5  mm.  in  diameter.  These  are  placed 
in  the  end  of  the  hollow  needle  on  the  point  of  the  introducing  in- 
strument, and  after  it  is  implanted  into  the  growth,  the  tube  con- 
taining the  radium  is  pushed  out  from  the  needle  into  the  tissues 
by  means  of  a  stylet. 

In  1920,  Dr.  Robert  M.  Lewis  (at  that  time  an  associate  at  this 
hospital),  devised  an  excellent  instrument  for  implanting  bare  emana- 
tion tubes  into  the  nasopharynx  and  larynx,  as  well  as  for  use  in  the 
female  bladder  through  the  Kelly  aeroscope;  the  instrument  I  use  is 
my  modification  of  his  original  one.  Care  must  be  taken  to  insure  an 
accurate  estimate  of  the  amount  of  emanation  in  each  tube  used,  and 
it  is  imperative  that  each  individual  tube  should  be  an  active  one  be- 
fore implantation. 
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For  surface  treatment,  100  milligram  hours'  radiation  is  the  maxi- 
mum dosage  for  each  square  centimeter  of  the  area  of  disease.  In 
using  an  applicator  containing  1,000  millicuries,  it  is  therefore  neces- 
sary only  to  hold  the  applicator  six  minutes  on  each  area  to  obtain 
the  equivalent  amount  of  radiation.  In  this  way,  a  tumor  with  a  sur- 
face of  9  sq.  cm.  would  receive  the  maximum  dosage  in  a  total  of 
fifty  four  minutes.  By  using  a  stronger  applicator,  the  actual  time 
of  exposure  can  be  further  reduced  The  entire  treatment  is  finished 
in  one  or  two  exposures,  extending  over  a  period  of  from  two  to  three 
days.  This  amount  of  surface  irradiation  should  not  be  repeated  with- 
in six  weeks. 

For  implantation  treatment,  the  small  glass  emanation  points 
are  implanted  directly  into  the  growth.  We  employ  0.5  millicurie  of 
radium  emanation  to  destroy  1  c.c.  of  tumor.  In  this  way,  with  a 
number  of  introducing  instruments  prepared  beforehand,  we  can 
quickly  and  accurately  introduce  from  ten  to  fifteen  of  the  points 
throughout  all  parts  of  the  growth,  the  entire  time  consumed  being 
about  five  minutes.  The  points  are  left  permanently  embedded  in  the 
tissue  to  decay,  giving  off  their  maximum  activity  by  the  end  of  seven 
days,  but  continuing  slightly  active  for  twenty-eight  days;  the  action 
is  local  and  caustic.  An  intensive  treatment  such  as  this  should  not 
be  repeated  until  a  period  of  two  months  has  elapsed.  We  have  found 
that  a  better  result  can  be  expected  by  using  multiple  points  contain- 
ing a  fraction  of  a  millicurie,  rather  than  by  implanting  fewer  strong- 
er points.  A  number  of  these  points  escape  with  bits  of  the  tumor 
and  are  discharged  with  the  urine. 
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CANCER  OF  PROSTATE  AND  BLADDER  TECHNIQUE. 

Cases  of  prostatic  cancer  require  the  most  careful  study.  As 
stated,  symptoms  are  often  delayed  until,  with  the  first  manifestation 
of  urinary  disturbance,  malignancy  is  found  far  advanced.  The  first 
phase  of  the  study  should  be  to  determine,  if  possible,  the  presence 
of  metastasis.  A  complete  study  of  the  body  functions  and  of  the 
bones  with  x-rays  is  necessary.  If  metastasis  is  present,  little  can 
be  done  other  than  to  relieve  urinary  retention  by  the  partial  removal 
of  the  prostate,  by  limited  use  of  radium  or  by  permanent  suprapubic 
drainage. 

If  the  cancer  is  limited  to  the  prostate,  removal  may  be  indicated 
in  some  cases,  while  in  others  relief  and  possibly  a  cure  will  be 
obtained  by  the  introduction  of  radium  into  the  prostate  by  means 
of  needles  passed  into  the  gland  through  a  suprapubic  cystotomy 
wound,  others  through  the  perineum,  and  by  means  of  surface  ap- 
plication of  radium  to  the  rectal  and  urethral  aspects  of  the  prostate. 

Radium  was  taken  up  as  our  agent  of  destruction  of  bladder 
growths,  applied  first  through  the  cystoscope  to  the  surface  of  the 
growth,  and  latterly  introduced  into  the  tumor  through  a  suprapubic 
opening.  When  applied  to  the  surface  of  the  growth  by  cystoscopk 
methods,  there  was  always  a  question  of  the  nature  and  extent  of 
the  growth,  discomfort  and  irritation  accompanying  or  following  the 
application  and  inability  to  reach  the  deeper  structure. 

It  is  now  our  custom  in  a  papillomatous  growth  to  attempt  ful- 
guration.  If  the  growth  does  not  respond  at  once,  it  is  considered 
malignant  and  further  effort  along  this  line  may  stimulate  the  growth 
or  valuable  time  lost  to  other  methods  which  might  bring  about  a 
cure. 

The  bladder  is  opened  and  if  possible,  as  with  cancer  in  any 
other  part  of  the  body,  the  growth  removed,  radium  needles  being 
inserted  into  the  bladder  wall  about  the  line  of  suture.  In  all  the 
bladders  I  have  opened  for  growth  during  the  past  two  years,  the 
tumor  has  proved  to  be  in  whole  or  part  malignant.  While  it  is 
possible  in  many  cases  to  resect  a  bladder  with  an  apparently  wide 
margin  of  healthy  tissue,  we  found  in  one  case  cancer  cells  extending 
along  the  muscle  bundles  to  the  edge  of  the  line  of  resection  with 
no  superficial  evidence  of  growth.  The  fortification  of  the  line  of 
resection  in  the  immediate  location  of  the  growth  with  radium  may 
help  to  avoid  recurrence.  It  causes  a  localized  sloughing  which  lasts 
three  or  four  months,  has  given  no  untoward  results  and  there  have 
as  yet  been  no  recurrence  in  six  cases  treated.  In  two  cases  of 
localized  infiltrating  cancer  where  a  resection  could  have  been  done, 
the  growth  was  not  excised  but  entirely  destroyed  by  the  repeated 
introduction  of  radium  needles  through  a  suprapubic  sinus.  Exten- 
sive, infiltrating  carcinoma  was  destroyed  in  this  same  manner  in 
six  cases  where  resection  was  impossible;  four  of  the  patients  are 
free  of  growth  and  two  subsequently  died  of  general  metastasis.  Two 
recent  cases  of  extensive  infiltrating  growth  show  marked  retrogres- 
sion of  the  growth;  these  cases  give  us  encouragement. 
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Obviously  little  can  or  should  be  done  for  an  extensive  infiltrat- 
ing cancer  of  the  bladder  with  metastasis  other  than  to  try  to  make 
the  patient  more  comfortable,  possible  by  permanent  drainage. 

Radium  is  an  important  accessory  to  surgery  but  must  be  used 
with  caution.  Cancer  tissue  must  be  destroyed  slowly,  for  toxemia 
always  results  and  too  rapid  or  strenuous  application  will  destroy 
the  patient  more  rapidly  than  the  growth.  By  proper  study  of  indi- 
vidual cases,  before  instituting  any  line  of  treatment,  especially  as 
regards  the  presence  of  metastasis,  applying  fulguration  surgery, 
radium  or  a  combination  of  methods,  carefully  watching  the  patient 
after  operation  that  recurrences,  which,  when  detected  early,  are 
often  easily  destroyed  by  fulguration  or  radium — far  better  results 
are  going  to  be  obtained  in  the  future  in  this  once  almost  universally 
fatal  class  of  cases. 
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CLASSIFICATION. 

We  classify  malignancy  of  the  breast  under  three  classes,  operable, 
borderline  and  inoperable  or  recurrent,  and  advise  treatment  ac- 
cordingly. 

In  early  operable  cases  of  cancer  of  the  breast  all  members  of 
our  profession  still  agree  that  operation  is  indicated.  But  statistics 
show  that  one  out  of  every  five  early  cases,  that  is  before  there  are 
microscopic  cancer  cells  in  the  axilla,  die  from  cancer.  So  we  believe 
anteoperative  radiation  should  be  advised  even  in  operable  eases* 
Every  patient  who  is  unfortunate  enough  to  be  the  subject  of  car- 
cinoma of  the  breast  should  have  every  possible  chance  to  live  free 
from  disease  as  long  as  possible.  Recurrence  is  a  real  menace  and 
every  effort  should  be  used  to  prevent  it 

The  surgeon  doubts  the  value  of  any  procedure  which  delays 
surgical  removal.  But  every  case  will  show  a  definite  diminution  in 
size  if  radiated  efficiently.  At  the  time  of  operation  there  is  a  smaller 
amount  of  malignant  tissue  to  remove  with  less  danger  of  local 
implantation  and  less  danger  of  dissemination  through  the  lymphatics. 


TECHNIQUE. 

An  early  operable  carcinoma  of  the  breast  should  have  one 
complete  series  of  deep  x-ray  treatments,  cross  firing  where  possible, 
particularly  around  the  axilla,  supra-clavicular  region  and  mediasti- 
num. It  has  been  our  habit  to  use  packs  of  radium  over  the  growth 
and  in  the  axilla  if  there  is  any  suspicion  of  glandular  enlargement. 
Three  weeks  later  radium  needles  are  imbedded  into  the  growth  and 
in  three  to  four  weeks  the  cases  are  turned  over  to  the  surgeon.  Im- 
bedding the  radium  allows  parts  of  the  growth  to  have  a  full  dose  of 
radium  that  would  only  receive  a  partial  dose  by  surface  application. 
The  lymphatics  may  reasonably  be  considered  sealed  and  the  outlying 
cells  are  incarcerated  or  destroyed.  Removal  can  be  accomplished 
with  expectation  of  a  permanent  cure.  A  month  after  removal  a 
second  thorough  course  of  treatment  is  given  and  as  a  rule  this  is 
not  repeated  again.  The  treatment  of  the  axillary  and  supraclavicular 
areas  are  repeated  as  often  as  the  skin  will  tolerate  the  treatment. 

The  best  diagnostician  living  cannot  tell  absolutely  when  a  case 
has  or  has  not  progressed  past  the  borderline.  Very  few  surgeons 
operate  on  inoperable  cases,  but  many  surgeons  operate  on  a  border- 
line case,  honestly  convincing  themselves  that  they  are  doing  what 
is  best  for  the  patient  It  is  important  enough  to  repeat  again  that 
four  out  of  five  cases  with  axillary  involvement  die  from  recurrent 
carcinoma.  So  why  not  advise  thorough,  competent  radiation  given 
by  some  one  adequately  trained  in  order  to  decrease  that  percentage 
of  recurrences. 

The  treatment  of  hopelessly  inoperable  and  recurrent  cases  con- 
sists of  applications  of  radium  packs  over  the  mass  and  in  the  axilla 
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and  supraclavicular  regions  in  addition  to  a  complete  series  of  deep 
x-ray  treatment.  This  is  followed  in  three  or  four  weeks  by  insertion 
of  radium  needles  into  the  tumor  mass.  We  are  treating  some  of 
these  cases  with  the  180,000  volt  deep  therapy  machine,  but  the  time 
is  too  short  to  report  any  results. 


RESULTS. 

We  have  obtained  best  results  in  the  treatment  of  carcinoma  of 
the  breast  by  using  a  combination  of  radium  and  deep  therapy.  Skin 
nodules  are  always  treated  by  radium,  often  by  inserting  radium 
needles  directly  into  the  nodules.  They  seem  to  actually  melt  away 
under  the  influence  of  radium.  We  have  never  been  able  to  obtain 
the  same  results  from  x-ray  treatment  of  these  nodules.  Any  definite 
localized  area  should  be  treated  by  radium.  A  more  intense  radiation 
can  be  given  to  a  small  area  without  injury  to  healthy  surrounding 
structures.  X-ray  therapy  is  used  for  all  large  areas.  Radium  in- 
serted under  and  through  the  growth  has  a  decided  advantage  over 
superficial  application.  The  results  are  spectacular  and  the  actual 
decrease  in  the  size  of  the  growth  can  be  noted  from  day  to  day. 
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Clark,  John  G.,  M.D.,  and  Frank  G.  Block,  M.D.,  Philadelphia. 
Treatment  of  Inoperable  Cervical  Cancer."  American  Journal  of 
ledieal  Sciences,  May  1922,  p.  769. 
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Cervix,  Canct 


"Anyone  familiar  with  the  subject  will  realize  that  there  are  more 
cervical  ^cancers  that  are  inoperable  when  first  seen  than  there  are 
eases  suitable  for  the  radical  operation.  Radium  has  been  of  inestim- 
able value  in  the  palliative  treatment  of  the  inoperable  cases;  but 
unfortunately,  radium  is  available  to  a  comparatively  small  number 
of  the  profession,  while  the  inoperable  cases  of  cancer  of  the  cervix 
axe  of  necessity  left  to  the  care  of  practically  all  the  general  prac- 
titioners, many  of  whom  are  at  a  loss  to  apply  any  treatment  as  a 
palliative.  In  view  of  these  facts  Gellhorn  (Jour.  Missouri  Stated 
Med.  Assxu,  1922,  19,  59)  calls  attention  to  a  method  of  treatment 
which  he  originated  fifteen  years  ago  and  which  he  considers  second 
only  to  radium  in  the  suppression  of  the  awful  symptoms  of  inoperable 
cancer  of  the  uterus.  The  technic  is  briefly  this:  The  cancerous 
masses  occupying  the  cervix  are  scraped  or  scopped  out  with  a 
curette,  or,  better  still,  with  a  very  large,  sharp  spoon.  This  may 
require  a  few  whiffs  of  ether,  or  chloroform,  but  in  many  cases  a  pre- 
liminary injection  of  morphine  renders  this  short  initial  step  painless. 
Do  not  lose  time  with  attempts  at  checking  the  bleeding,  which  is 
usually  abundant,  but  raise  the  foot  end  of  the  examining  or  operating 
table  and  insert  into  the  vagina  a  well-lubricated  Ferguson  or  other 
tabular  speculum.  Pour  into  this  speculum  a  tablespoonful  of  pure 
acetone,  which  will  check  the  bleeding  immediately.  Lower  the  specu- 
lum after  about  ten  minutes  and  permit  the  acetone  and  clotted  blood 
to  run  out,  and  fill  the  speculum  once  more  with  pure  acetone.  The 
speculum  is  now  held  in  place  for  about  ten  minutes  or  twenty, 
usually  by  the  patient  herself,  after  which  time  the  table  is  lowered 
so  that  the  fluid  will  run  out  of  the  speculum.  The  latter  is  then 
withdrawn.  No  packing  is  left  in  the  vagina.  There  is  absolutely  no 
pain  connected  with  this  procedure,  provided  that  the  acetone  does 
not  touch  the  vulva.  Even  a  single  drop  of  acetone  upon  the  mucosa 
of  the  vulva  would  cause  an  intense  burning,  which,  however,  can  be 
relieved  at  once  by  washing'  it  off  with  water.  It  is  for  this  reason 
that  a  tubular  and  not  a  bi-valve  speculum  must  be  inserted,  and 
that  the  amount  of  acetone  used  must  not  be  so  large  as  to  run  out 
and  over  the  vulva.  The  treatment  as  outlined  above  is  repeated 
every  two  days  for  at  least  three  weeks,  except  that  the  curettage  is 
omitted.  Later  the  intervals  between  treatments  are  lengthened  to 
three  or  four  days,  and  as  the  condition  responds  to  the  applications, 
treatments  are  given  only  as  the  case  requires.  The  beneficial  effect 
of  the  treatment  is  usually  very  prompt.  The  hemorrhages  are  as  a 
rule  the  first  to  disappear.  The  discharge  becomes  more  watery  and 
soon  loses  its  offensive  odor.  The  general  condition  of  the  patient 
improves  fairly  rapidly  as  appetite  and  strength  return,  and  the  severe 
pain  which  has  interfered  with  sleep  usually  decreases  to  such  an 
extent  that  very  small  doses  of  opiates  or  even  salicylates  suffice. 
Gradually  the  crater  in  the  vagina  shrinks  perceptibly  and  the  patient 
regains,  for  a  time  at  least,  the  feeling  of  good  health.  The  writer 
has  been  able  to  prolong  life  in  this  manner  with  a  certain  degree 
of  comfort  in  hundreds  of  cases,  but  in  spite  of  such  good  results  he 
still  insists  that  radium  is  the  best  treatment  of  inoperable  cancer 
of  the  cervix* 
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Soiland,  Albert,  M.D.,  F.A.C.S.,  Los  Angeles,  Calif.  "Concerning 
Radiation  in  Pelvic  Cancer."*  Southwestern  Medicine,  Feb.  1922, 
ft>L  VI,  No.  2,  pp.  47-48. 
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Cancer,  Cervix 


"My  technic  for  a  cervical  carcinoma  usually  consists  of  an  im- 
plantation in  the  cervix  of  50-milligrams  of  radium  element,  with 
filter  of  one-half  millimeter  of  silver,  one  millimeter  of  brass  and  one 
millimeter  of  hard  rubber,  for  fifteen  hours,  giving  four  such  appli- 
cations within  six  days'  time.  This  is  a  total  of  three  thousand 
milligram  hours,  which  is  sufficient  to  destroy  carcinomatous  cells 
within  a  radius  of  three  centimeters  in  all  directions  from  the  "en- 
ter of  application.  This  treatment  is  followed  by  x-radiation  over 
the  lower  abdomen,  through  four  ports  of  entry,  giving  a  total  I 
six  hundred  milliampere-minutes  in  a  period  of  six  days." 


'Look  under  cancer  of  uterus. 
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Janeway,  Henry  H.:  The  Use  of  Buried  Emanation  in  the  Treat- 
ment of  Malignant  Turners* — American  Journal  of  Roentgenology, 
July,  1920;  pp.  826-327. 
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for  the  Use  of  Buried  Emanation  in  the  Cervix  Uteri 

In  carcinoma  of  the  cervix,  buried  emanation  is  reinforced  by  the 
chain  of  tubes  placed  in  the  utero-cervical  canal.  The  words  "rein- 
forced by"  express  the  fact  exactly,  since  in  cervical  carcinoma  buried 
emanation  is  the  most  important  part  of  the  treatment. 

(See  Janeway's  Chart  of  Dosage  at  Memorial  Hospital,  filed  under 
D — Dosage  Emanations.) 
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Bottaro,  L.  P*  and  M.  Becerro  de  Bengoa:  Radhna  Therapy  Dor- 
as Pregnancy w—A«oZ«t  <U  la  Faeultad  de  Medieina,  Montevideo,  May- 
one,  1920,  6,  No.  5-6. 
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Woman 


This  communication  reports  the  ultimate  outcome  in  a  case 
previously  published  in  which  the  woman  five  months  pregnant,  was 
given  radium  treatment  by  the  vagina,  for  a  cancer  of  the  posterior 
cervix  at  a  total  of  6000  milligram  hours.  She  was  delivered  at  the 
eighth  month  by  ceaarian  section  of  a  well  formed  child  that  died  ten 
hours  after  birth.  The  premature  delivery,  the  ceaarian  section,  and 
the  lack  of  care  for  the  infant  during  the  night  are  accepted  as  ex- 
plaining its  death  without  contraindicating  the  radium.  The  case 
shows  that  cancer  of  the  cervix  yields  to  radium  treatment  during 

Eregnancy  as  well  as  at  other  tunes.    The  woman  died  two  years 
iter. 
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Coffey,  B.  C.  (Portland,  Ore.) :  The  Relative  Fields  of  Radium, 
irgery  and  Cautery  in  the  Treatment  of  Cancer  of  the  Cervix. 
vrthwest  Med.  July,  1921. 
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"When  the  patient  enters  the  hospital  with  an  advanced  cancer 
of  the  cervix,  a  dose  of  about  2,000  to  3,000  mgm.  hours  of  radium 
is  applied  to  the  cervix  and  inside  of  the  uterus.  A  week  later  a 
similar  dose  is  used.  About  four  to  seven  days  later,  the  operation  is 
performed  in  the  manner  described  by  cooking  and  removal,  except 
that  the  cooking  through  the  vagina  is  limited  to  the  simple  destruc- 
tion of  necrotic  tissue,  or  is  omitted  entirely.  After  the  clamps  have 
been  placed  and  the  uterus  thus  removed,  radium  is  placed  so  that 
its  rays  are  directed  into  the  base  of  the  broad  ligament  as  follows! 

"A  50  mgm.  tube  of  radium  is  screened  in  one  millimeter  of 
brass.  This  brass  tube  is  drawn  into  a  thin  rubber  tube.  This  rubber 
tube  is  drawn  into  a  larger  rubber  tube.  On  one  side  of  the  large 
rubber  tube  a  concave  plate  of  2  millimeters  of  lead  is  fastened  so 
as  to  shield  the  upper  abdomen  in  every  possible  way  from  the  action 
of  the  radium.  This  tube  is  inserted  down  on  the  back  of  one  broad 
ligament,  just  outside  the  clamp.  A  similar  tube  is  prepared  for 
the  other  broad  ligament.  A  25  mgm.  tube  is  placed  in  another 
rubber  tube  and  placed  on  top  of  each  broad  ligament,  directing  its 
rays  downward  toward  the  back  as  the  patient  lies  on  the  table.  The 
protected  quarantine  pack  is  made  thicker  immediately  above  the 
radium,  so  that  the  intestines  will  be  held  well  away  from  the  radium, 
although  it  is  protected  by  2  millimeters  of  lead.  The  quarantine 
pack  should  surround  the  clamps  and  tubes  on  all  sides  and  should 
protect  the  bladder  from  the  radium.  The  ends  of  the  rubber  tubes 
containing  radium  are  brought  to  the  surface  with  the  gauze.  Thus 
150  mgm.  of  radium  is  left  in  the  abdomen  for  ten  to  twenty  hours, 
but  the  dosage  at  this  time  depending  on  the  amount  of  reaction  which 
followed  the  preceding  in  the  reaction  of  radium  in  different  patients. 
The  clamps  and  the  protected  gauze  pack  are  handled  just  as  has  been 
described  above. 


"For  my  early  cases  treated  in  this  way,  I  used  a  smaller  amount 
of  radium  for  a  longer  time.  Since  I  have  procured  a  larger  amount 
of  radium  I  am  using  a  larger  amount  and  removing  it  in  a  shorter 
time,  as  the  prolonged  presence  of  radium  seems  to  make  the  patient 
much  more  uncomfortable.  In  using  150  mgm.  at  one  time,  the  effect 
of  the  radium  may  be  obtained  and  the  radium  removed  before  the 
patient  has  really  become  severely  conscious  of  the  discomfort  of 
the  radium.  Some  patients  react  very  severely  to  radium.  If  this 
reaction  is  marked  after  the  preliminary  application,  the  intra- 
abdominal dose  should  be  correspondingly  reduced. 

"Radium  reaction  is  manifested  by  fever,  rapid  pulse,  restless- 
ness, general  discomfort  and  sometimes  chills.  After  the  wound  has 
properly  healed,  before  the  patient  leaves  the  hospital,  ic  may  be 
advisable  to  give  one  more  well  screened  dose  of  radium,  applied  in 
the  upper  end  of  the  vagina.  By  thoroughly  screening  the  radium, 
both  with  metal  and  by  distance,  which  is  produced  by  gauze  pack- 
ing, there  is  no  probability  of  injury  to  the  bladder  or  rectum.  While 
we  have  been  developing  this  technic  less  than  two  years,  I  think 
we  can  safely  say  that  the  results  so  far  are  very  promising. 
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Coffey,  R.  CL  (Portland,  Ore.):  The  Relative  Fields  of  Radium, 
8urgery  and  Cautery  in  the  Treatment  of  Cancer  of  the  Cervix* 
Northwest  Med.  July,  1921. 
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"Some  feel  that  deep  x-ray  therapy  offers  an  additional  safety. 
We  are  installing  this  equipment  and  appreciate  its  importance  in 
certain  cases,  but  in  treating  cancer  deeply  located  in  the  cervix  and 
broad  ligaments,  we  feel  much  as  we  did  in  other  years  when  we 
put  an  extra  ingredient  in  one  of  our  famous  "shotgun"  prescrip- 
tions. Cancer  of  the  cervix  is  located  in  one  of  the  least  accessible 
places  for  the  use  of  the  x-ray." 


Frank,  Louis:  Carcinoma  in  the  Cervical  Stump  After  Supra- 
ragmal  Hysterectomy;  and  the  Radium  Treatment  of  Carcinoma  of 
ike  Cervix. 
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Cervix*  CartlMWi 


"The  coincidental  development  of  cervical  and  corporeal  car- 
cinoma is  unusual.  The  problem  of  etiologic  relationship  between 
carcinoma  and  fibromyomata  remains  unsolved,  but  it  is  interesting 
to  note  that  uterine  carcinoma  occurs  in  women  who  have  fibromyo- 
mata five  times  as  frequently  as  in  those  who  have  no  such  condi- 
tion. The  development  of  carcinoma  in  the  cervical  stump  after 
supravaginal  hysterectomy  is  rare,  less  than  eighty  cases  having  been 
recorded  in  the  world's  literature.  Radical  surgery  has  produced  few 
cures  after  the  pelvic  viscera  have  become  involved  in  a  carcinomatous 
process.  According  to  Janeway,  an  elaborate  search  of  the  United 
States  discovered  only  61  women  operated  on  between  1911  and  1916 
who  had  been  cured  of  cervical  carcinoma. 


The  writer  cites  38  cases  (three  of  which  are  reported  in  de- 
tail) of  carcinoma  of  the  cervix  treated  with  radium. 


The  three  detailed  cases  received  doses  of  1200,  2400  and  3600 
mg.  hours,  respectively.  The  dosage  at  each  application  was  in  one 
case  600  mg.  hours,  and  1200  in  each  of  the  other  two.  Of  the  38 
cases  treated,  18  are  well  (some  of  them  for  two  years),  4  show  no 
local  evidence  of  disease  but  are  not  well,  11  have  died,  and  6  cannot 
be  traced. 
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Graves,  William  P.:  Operation  or  Radium  for  Operable  Cancer 
of  Ike  Cervix.  At  45th  Annual  Meeting  of  American  Gynecological 
8oeiety.   May  24-26,  1920.    N.  Y.  Med.  Jour.  Nov.  6,  1920. 
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Dr.  Graves  reviews  hi?  experience  with  radium  in  cervical  can- 
cer. Radium  had  proved  to  be  an  invaluable  agent  in  the  palliation 
of  inoperable  cases.  Many  brilliant  primary  results  had  been 
achieved,  but  as  a  rule  the  ultimate  results  had  been  disappointing, 
there  being  only  one  case  which  he  could  at  present  confidently  pro- 
nounce cured. 

On  account  of  the  danger  of  fistula  formation  from  burns,  either 
before  or  after  the  operation.  If  the  operation  had  been  unsatisfac- 
tory so  far  as  a  complete  extirpation  of  the  disease  was  concerned, 
radium  was  used  as  a  prophylactic  against  recurrence.  In  numer- 
ous borderline  cases  difficult  of  operation,  the  patients  were  treated 
first  with  radium  and  then  operated  upon.  In  most  of  these  cases 
there  were  recurrences  ultimately. 

Dr.  Graves  concluded  that  there  was  as  yet  nothing  in  his  per- 
sonal experience  with  radium  to  justify  giving  up  the  radical  opera- 
tion in  operable  eases.  He,  however,  called  attention  to  the  fact  that 
the  results  of  radium  treatment  observed  at  the  Memorial  Hospital. 
New  York,  were  superior  to  his  own  and  ascribed  this  superiority 
to  a  greater  knowledge  and  experience  in  radium,  to  the  possession 
of  larger  quantities  of  the  radium  element  and  to  a  more  elaborate 
and  efficient  technic  of  application.  He  stated,  therefore,  that  the 
conclusions  from  his  own  personal  results  should  not  be  generalized 
at  present 
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Janeway,  Henry  H.:  The  Treatment  of  Uterine  Cancer  by 
tadium. — Surgical  Gynecology  and  Obstetrics,  XXIX.,  pp.  242-245, 
September,  1915.    Radium*  November,  1919. 
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Oase  histories  of  4  cases,  2  clinically  cured,  16  and  25  months 
after  treatment;  1  improved. 

TREATMENT. 

Emanation  tabes  applied  within  the  cervical  canal  and  against 
the  cervix. 

TECHNIC. 

The  glass  emanation  tubes,  unfiltered,  weer  either  embedded  in 
the  mass  or  used  with  2  mHHmeter  lead  and  1  millimeter  platinum 
filters.  The  lead  filter  was  embedded  in  dental  mold.  The  platinum 
filter  was  covered  by  a  rubber  tube,  about  1.6  millimeters  thick. 

DOSAGE. 

The  average  dosage  in  these  cases  was  2971  mfllicurie  hours  with 
extremes  from  1197  mUlicurie  hours  to  8862  mfllicurie  hours. 

AFTER  HISTORY. 
One  patient  treated  first  2  years  ago,  is  still  free  from  any  evi- 
dence of  disease.  Another,  first  treated  a  year  ago,  is  free  from 
evidence  of  disease.  A  third,  treated  2  years  ago,  has  recently  required 
another  treatment  and  at  present  shows  symptoms  of  metastisis  in 
the  upper  pelvic  glands.    The  fourth  case  is  not  improved. 
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Madrid:  Radium  Treatment  of  Cancer  of  the  Cervix*— 
irchives  mens  <T  Obstetrique  et  de  Gynecologic,  Paris,  December,  1910, 
i.  No,  12.  Abstracted  in  Journal  of  American  Medical  Associa- 
tion, April  10,  1920. 
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Reeasens  has  been  treating1  malignant  disease  of  the  cervix  with 
since  1913,  and  many  cases  of  supposedly  inoperable  cancer 
have  been  cured  for  three,  four  and  five  years  to  date.  He  is  seek- 
ing wdth  so  many  others  to  learn  why  it  tailed  in  30  or  40  per  cent, 
of  his  over  400  cases,  even  when  conditions,  structure,  etc.,  were 
identical.  Another  astonishing  feature  of  radium  treatment  is  that 
sometimes  when  it  seemed  to  have  failed  completely  and  the  treat- 
ment was  abandoned  as  hopeless,  the  woman  returned  months  later 
immeasurably  improved  or  even  clinically  cured.  There  had  evidently 
been  a  cumulative  action  from  the  radium,  and  the  organism  had  ral- 
lied some  mysterious  forces  to  its  support  These  mysterious  forces 
must  be  discovered  and  harnessed  in  our  service.  The  cancer  and 
the  radium  both  depress  the  numbers  of  leukocytes  and  we  must 
seek  to  induce  leukocytosis  as  an  aid  in  the  fight  against  the  malig- 
nant disease.  His  experience  confirms  further  that  the  toxic  cachexia 
is  aggravated  by  radium  treatment  which  pours  more  toxins  into  the 
circulation.  Before  the  radium  is  applied,  the  number  of  leukocytes 
most  be  increased  and  the  best  means  for  thta,  he  says,  is  by  the 
application  of  diathermy  to  the  spleen.  Almost  at  once  the  blood 
usually  shows  increased  numbers  of  leuckocy&es.  It  has  long  been 
known,  he  says,  that  the  spleen  has  a  cancrolytic  action,  but  no  means 
has  been  devised  as  yet  that  will  enhance  this. 

No  drugs  were  found  effectual  except  that  colloidal  copper  by 
the  vein  seemed  sometimes  to  augment  the  susceptibility  of  the  can- 
cer cells  to  the  radium,  the  cure  being  realized  earlier  in  these  than 
in  other  cases.  This  encourages  further  search  for  chemicals  which 
may  alone  cure  cancer,  but  for  the  present  we  can  use  it  as  an 
adjuvant.  Numbers  of  chemicals  were  tested  locally,  and  also  dia- 
thermy but  none  displayed  any  efficiency. 

To  avoid  secondary  infections,  he  treats  the  cancer  with  a  ten 
per  cent,  solution  of  copper  sulphate  before  applying  the  radium 
and  douches  the  vagina  with  a  one  per  cent,  solution.  The  amount 
of  radium  used  is  70  mg.  at  eight  day  intervals,  and  the  glands  in  the 
regkm  are  given  supplementary  roentgen  treatment  The  papillary 
form  of  cancer  is  most  amenable  to  radium  when  the  tube  can  be 
placed  so  it  is  completely  surrounded  by  the  excrescences  of  the 
tumor. 
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Brayton,  Howard  W„  M.  D.,  Hartford,  Conn.;  A.  CX  Heublem, 
M.  fXt  Enlarged  Thymus  Gland  in  Infancy  and  Its  Treatment  by 
Radium, — Boston  Medical  nnd  Surgical  Journal,  December  25,  1919. 
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"Two  years  ago  one  of  the  writers  (H.W.B.)  was  asked  to  see  an 
infant  who  was  in  a  desperate  condition  from  thymic  asthma.  Roent- 
gen ray  treatment  was  advised  and  the  case  referred  to  the  other 
writer  (A.C.H.)  who  suggested  that,  owing  to  the  extreme  severity  of 
the  case,  radium  be  substituted  in  the  hope  that  its  effect  might  be 
more  prompt  Radium  had  produced  such  marvelous  shrinkage  of 
certain  tumors  of  other  structures  that  it  seemed  Justifiable  to  apply 
it  in  this  nearly  moribound  case,  even  though  its  use  in  this  condition 
bad  never  been  reported  in  the  literature.  The  results  of  this  substi- 
tution were  so  satisfactory  that  ever  since  radium  has  been  used  ex- 
clusively in  both  hospital  and  private  cases. 

TECHNIQUE. 

One  hundred  milligrammes  of  radium  element,  in  0.8  millimetre 
silver  capsule  is  wrapped  in  gauze  so  that  when  strapped  over  the 
cheat  with  adhesive,  it  will  lie  half  an  inch  from  the  skin  surface. 
Four  marks  are  made  in  the  form  of  a  rectangle  over  the  thymic  area 
and  the  nurse  is  instructed  to  allow  the  radium  to  remain  two  hours 
over  each  mark.  This  makes  a  total  exposure  of  800  milligramme 
hours. 

From  the  moment  a  diagnosis  of  enlarged  thymus  is  made  the 
child's  head  should  be  kept  in  a  flexed  position,  thus  lessening  the 
severity  of  the  asthma  and  the  possibility  of  sudden  death. 

CONCLUSIONS. 

Radium  does  have  certain  advantages  over  the  roentgen  ray  which 
may  be  summarized  as  follows:  The  action  of  radium  is  more  rapid: 
with  radium  one  treatment  alone  suffices  to  effect  a  cure,  even  in  the 
severest  forms  of  the  disease;  Radium  is  portable,  thus  obviating  the 
difficulty  of  transporting  the  patient  to  a  roentgen  laboratory;  the 
application  of  radium  is  simple,  thus  eliminating  the  dangerous  ele- 
ment of  fear  from  the  mind  of  the  patient,  and  at  the  same  time 
rendering  unnecessary  the  use  of  an  elaborate  X-Ray  equipment  and 
highly-skilled  operator. 

To  date  we  have  treated  thirty-four  cases  of  enlarged  thymus  with 
radium.  In  every  instance  there  followed  a  prompt  and  lasting  dis- 
appearance of  all  symptoms.  Two  of  these  patients  died  more  than 
a  month  after  treatment,  one  with  influenza  and  the  other  from  in- 
explicable convulsions.    *    *    *    * 
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Bvraam,  Curtis  F.:  New  Growths  of  the  Mediastinum  end 
Bmf fun  Treatment.; — Journal  of  American  Medical  Association,  LXIX. 
989-996,  September  22,  1917.    Radium,  October,  1918. 
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Clinical  report  of  eight  cases  presented  to  show  that  as  soon  as 
is  is  made  radium  should  be  promptly  used. 


4 


TREATMENT. 
Radium  tubes  were  applied  to  the  back  or  to  the  chest. 

TECHNIC. 

The  radium  tubes  were  screened  with  3  mm.  of  lead  and  from 
1  to  1.5  inches  of  gauze  for  periods  of  from  1  to  4  hours  for  each  area 
into  which  the  entire  surface  to  be  treated  was  divided. 

DOSAGE. 

The  average  dosage  was  11161  mg.  hours  with  extremes  running 
from  696  milligram  hours  to  29865  milligram  hours. 
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Bom,  J.  W.,  M.D.  (Rochester,  Minn.) :  Cancer  of  the  Uterine  Cer- 
tx.  Abstracted  in  the  Journal  of  the  A.  Af.  A.,  from  Canadian  Med- 
ial Anociation  Journal,  Nov.,  1922,  page  12. 
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GENERAL  DISCUSSION 


From  Ross'  study  of  475  cases  in  which  various  forms  of  therapy 
were  employed,  it  would  seem  that  in  very  early  cases  of  cancer  of 
the  uterine  cervix  treatment  by  surgery  alone  gives  good  results. 
Surgery  in  combination  with  radium  gives  slightly  better  results  than 
surgery  alone.  In  onerable  but  not  early  cases  treatment  by  surgery 
alone  or  combined  with  radium  gives  the  best  results*  Radium  alone 
or  Percy  cautery  alone  are  of  equal  value  and  both  less  efficient.  If 
radium  is  not  available,  Percy  cautery  should  be  used.  In  cases  con- 
sidered inoperable  because  ox  extension  to  the  vagina  surgery  gives 
the  best  results  and  radium  is  disappointing.  In  inoperable  cases  ra- 
dium, alone  or  in  combination  with  cautery  or  surgery,  is  the  only 
effective  agent.  In  advanced  cases  radium  is  superior  to  all  other 
methods  but  not  curative.  The  incidence  of  fistula  is  higher  with  the 
Percy  cautery  than  with  any  other  method. 
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Wertheimer,  Selma:  'Metastases  from  Irradiated  and  Non-irradi- 
ated Carcinomata  of  the  Cervix.  (Strahlentherapie,  1921,  xii,  Heft. 
1.)  The  American  Journal  of  Roentgenology,  December,  1922, 
page  841. 


FILE  Ul 


c 


Careiioaal 
tt«  Canrb 


ON  THE  PERCENTAGE  OF  METASTASES  OF  RADIATION. 


Fifty-four  irradiated  and  50  non-irradiated  cases,  among  which 
there  were  32  postoperative  cases  of  carcinoma  of  the  cervix,  were 
particularly  carefully  examined  at  autopsy  for  metastases.  In  cases 
that  were  not  rayed  there  were  metastases  in  54  per  cent.  In  those 
cases  that  were  treated  by  x-rays,  radium,  or  by  both,  there  were 
metastases  in  48  per  cent.  This  shows  that  radiation  therapy  of  car- 
cinoma of  the  cervix  does  not  increase  metastases.  The  liver,  how- 
ever, is  unique,  in  that  carcinomatous  metastases  were  found  in  26 
per  cent  of  the  irradiated  cases,  and  in  14  per  cent  of  the  cases  not 
rayed. 
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Jaaeway,  Henry  EL:  The  Use  of  Buried  Emanation  in  the  Treat- 
ment of  Malignant  Tumon^-American  Journal  of  Roentgenology, 
July,  1920;  pp.  825-827. 
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Gives  the  conclusions  reached  at  Memorial  Hospital,  New  York 
City.  After  a  year's  additional  experience,  has  better  defined  the 
indications  for  burying  emanation,  has  more  accurately  standardized 
the  dosage,  and  has  enhanced  the  value  of  the  results  by  increasing 
the  duration  of  the  post-therapeutic  period  in  many  patients.    *    *    * 

The  chief  advantages  of  embedded  emanation  for  the  growths 
of  the  mucous  membrane  (Mouth,  Rectum,  Cervix  Uteri,  Prostate  and 
Bladder,  Breast,  Lymphatic  Glands,  Sarcoma)  are  the  accuracy  of 
the  primary  application,  the  economy  in  the  use  of  radium  and:  the 
ease  with  which  residual  incompletely  treated  remnants  of  the  tumor 
left  after  the  initial  treatment  may  be  destroyed  by  embedding 
emanation  in  these  remnants  as  soon  as  they  are  identified.  Often  one 
such  supplementary  treatment  of  the  tumor  process  is  sufficient  to 
dispose  of  a  growth  from  which  otherwise  a  fatal  recurrence  would 
take  place.  The  most  important  detail  in  the  successful  treatment 
of  these  growths  is  the  correct  interpretation  of  the  changes  in  the 
post-therapeutic  period. 

Dosage:  It  is  difficult  to  formulate  rules  for  dosage,  and  such 
rules  are  always  subject  to  modifications  imposed  by  the  special  con- 
ditions present  in  any  case. 

The  volume  of  the  tumor  is  the  most  important  factor  in  de- 
termining the  dose,  but  the  shape  of  the  growth  is  of  almost  equal 
importance  and  influences  the  dosage  hand  in  hand  with  the  volume. 
An  elongated  superficial  growth  will,  for  instance,  require  almost  the 
same  dose  as  a  circular  superficial  growth  with  a  diameter  equalling 
little  less  than  the  long  axis  of  the  elongated  tumor. 

A  flattened  tumor  with  little  deep  infiltration  requires  approxi- 
mately the  same  dose  as  a  spherical  tumor  with  a  diameter  equalling 
the  long  diameter  of  the  flattened  growth.  Between  these  variously 
shaped  tumors  there  is  a  great  difference  in  cubical  volume,  but  the 
difference  in  the  number  of  millicures  required  by  them  is  not  pro- 
portional to  this  difference  but  rather  to  the  difference  in  the  number 
of  square  centimeters  in  the  plane  of  the  tumors  largest  diameter. 

For  these  reasons  the  diameters  of  tumors  are  the  most  practical 
guides  to  the  doses  required  by  them. 

The  following  table  illustrates  approximately  the  dosage  of 
buried  emanation  which  we  are  using  at  the  Memorial  Hospital  for 
expidermoid  carcinoma,  many  spherical  breast  tumors  and  sarcomas. 

In  using  the  dosage  of  this  table  it  must  be  remembered  that  an 
important  difference  exists  in  the  radiation  which  the  tissues  receive 
when  exposed  for  equal  periods  to  embedded  emanations  and  radium 
elements,  the  former  in  undergoing  continuous  decay  and  the  latter 
remaining  of  constant  strength. 


Janeway,  Henry  H.:  The  Use  of  Buried  Emanation  in  the  Treat- 
ment of  Malignant  Tumors- — American  Journal  of  Roentgenology, 
July,  1920;  pp.  825-827. 
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FOR  CIRCULAR  AND  APPROXIMATELY  OVAL  TUMORS  OF 

THE  SAME  LONG  DIAMETER. 


Diameter. 

1  cm. 
1%  cm. 

2  cm. 
2%  cm. 
8      cm. 

4  cm. 

5  cm. 

6  cm. 


Deep  Infiltration.        Surface  Area. 


Not  more  than  1%  cm. 
Between  1  and  2  cm. 
Between  1  and  2  cm. 
Between  1  and  2%  cm. 
Between  1  and  8      cm. 


.77 

1.7 

3.14 

4.8 

6.6 

12.5 

19.3 

28.27 


sq.  cm. 
sq.  cm. 
sq.  cm. 
sq.  cm. 
sq.  cm. 
sq.  cm, 
sq.  cm, 
sq.  cm. 


Dosage. 

5  mc 
8  mc 
10  mc 
15  mc 
17.5  mc 
20  mc 
22.5  mc 
25     mc 


For  spherical  tumors  there  is  little  difference 


Diameter. 
1      cm. 
IK  cm. 
2 

2K 
8      cm. 

4  cm. 

5  cm. 
6 
7 
8      cm. 


Area  of  plane  of  diameter.    No.  of  cubic 

.77  sq.  cm.  .52  cb.  cm. 

7.7  sq.  cm.  1.70  cb.  cm. 
8.14  sq.  cm.  4.18  cb.  cm. 

7.8  sq.  cm.  8.19  cb.  cm. 
6.6    sq.  cm.  14.08  cb.  cm. 

12.5    sq.  cm.  33.44  cb.  cm. 

19.8    sq.  cm.  65.29  cb.  cm. 

28.27  sq.  cm.  112.86  cb.  cm. 

88.48  sq.  cm.  180.03  cb.  cm. 

50.26  sq.  cm.  251.52  cb.  cm. 


Dosage 

5  mc 

8  mc 

10  mc 

15  mc 


20 
22 


mc 
mc 
25  mc 
30  mc 
35  mc 
40  mc 
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Franklin,  Walter  S*  and  Cordes,  F.  C  San  Francisco:  Radium  for 
Cataract, — American  Journal  of  Opthalmology,  September,  1920;  pp. 
643-447. 
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Reports  results  of  studies  with  31  cases  on  the  influence  of  radium 
in  lens  apacities  in  the  Department  of  Opthalmology  in  the  Univer- 
sity of  California. 

"Of  the  31  patients  under  observation,  84.8%  showed  a  change  for 
the  better  ranging  from  an  improvement  of  8-4  letters  on  the  test 
chart  to  a  complete  disappearance  of  the  process.  In  the  cases  that 
showed  a  marked  improvement,  the  apacities  were  very  definitely 
thinned  out;  one  of  these,  a  very  early  nuclear  cataract,  disappeared 
entirely  leaving  no  trace  of  the  opacities.  In  no  instance  where  there 
has  been  an  improvement  has  there  been  any  retrogression  to  date, 
however,  the  time  of  observation  has  been  too  short  to  determine 
whether  or  not  the  cataract  will  eventually  go  on  to  maturity. 

"Twenty-one  of  the  cases  treated  were  private,  the  remaining  ten 
being  clinic  patients.  The  percentage  of  improvements  was  much 
higher  in  the  private  cases.  This  is  explained  by  the  fact  that  due  to 
the  difficulty  of  obtaining  the  radium  for  the  Out-Patient  Department, 
these  individuals  did  not  receive  the  exposures  systematically  in  many 
instances.  This  emphasises  the  necessity  of  frequent  systematic  treat- 
ments in  the  beginning. 

"Radium  is  of  proven  value  in  the  treatment  of  incipient  cata- 
racts. Our  findings  correspond  sufficiently  well  with  those  of  Levin 
and  Cohen  to  indicate  that  it  is  not  merely  a  coincidence  but  that 
actual  results  are  obtained.  Although  the  vision  cannot  be  brought 
up  to  normal  in  many  individuals,  the  ultimate  outcome  is  superior 
to  an  aphakic  eye  such  as  is  obtained  by  surgery  and  does  not  sub- 
ject the  patient  to  the  surgical  risk  of  such  a  procedure. 

TECHNICS. 

"We  are  using  9.96  mg.  of  radium  element  in  the  form  of  radium 
barium  sulphate  in  a  circular  gold  plated  glased  plaque  over  an 
area  of  50.26  sq.  mm.  The  apparatus  consists  of  a  specially  designed 
silver  cup  to  facilitate  handling  the  radium.  The  bottom  of  this  cup 
iB  made  of  a  piece  of  silver  0.5  mm.  in  thickness  and  screens  out  prac- 
tically all  but  the  gamma  rays.  The  cup  is  embedded  in  a  block  of 
vulcanite,  the  bottom  of  which  is  0.6  cm.  from  the  silver  cup.  The 
vulcanite  is  used  as  an  easy  method  of  obtaining  a  certain  fixed  dis- 
tance and  thus  has  the  advantage  over  gauze  pads.  The  container 
is  now  applied  on  a  lead  plate  1  mm  in  thickness.  This  plate  is  shaped 
to  cover  the  eyebrows  and  lashes  and  extends  over  the  cheek  a  short 
distance.  Directly  under  the  radium  is  a  hole  8  mm.  in  diameter  (the 
diameter  of  the  radium  plaque).  The  lead  plate  acts  as  an  addi- 
tional safeguard  against  alapecia  of  the  eyebrows  and  lashes  and  gives 
a  convenient  method  of  applying  the  radium.  There  is  some  doubt 
as  to  the  harm  done  by  secondary  rays,  which  in  this  apparatus 
would  be  given  off  by  the  lead  plate,  and  to  prevent  the  possibility  of 
injurv  from  these  rays,  a  piece  of  rubber  dam  is  placed  as  an  addi- 
tional safeguard,  below  the  lead  plate. 

"The  patient  is  placed  in  the  prone  position  and  the  lids  of  the 
eye  under  treatment  held  closed  by  applying  a  small  strip  of  surgeon's 
isinglass  plaster.  A  small  gauze  sponge  is  placed  on  the  eye  to  pre- 
vent the  apparatus  from  coming  in  direct  contact  with  the  patient. 
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Franklin,  Walter  S.,  and  Cordes,  F.  C  San  Francisco:  Radium  for 
Cataract. — American  Journal  of  Opthalmology,  September,  1920;  pp. 
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Over  this  gauze  sponge  the  radium  apparatus  is  placed  and  held  in 
position  by  two  tapes  and  two  small  pieces  of  adhesive  plaster.  The 
patient  is  told  to  fix  the  ceiling  with  the  uncovered  eye,  thus  bringing 
the  lens  of  the  eye  under  treatment  more  directly  under  the  radium. 
In  this  method,  the  radium  is  about  1.2  cm.  from  the  eye. 

DOSAGE. 

"The  matter  of  dosage  is  rather  an  uncertain  one,  varying  with 
each  type  of  radium  applicator.  A  milligram  hour  is  the  exposure  to 
one  milligram  of  radium  for  one  hour.  *  *  *  In  most  of  our  cases, 
we  have  been  giving  10  milligram  hours  twice  a  week  for  four  weeks 
and  thence  once  weekly  until  the  process  is  stationary.  Following 
this,  one  exposure  is  given  monthly.  Experimentally  it  has  been 
shown  that  the  normal  tissues  of  the  eye  are  more  resistant  to  the 
radium  than  the  tissues  of  the  skin,  therefore,  the  lid  gives  a  valuable 
indication  against  an  overdosage,  as  a  reaction  would  take  place  here 
before  any  injury  could  be  done  to  the  structures  of  the  globe.  In 
one  of  the  earlier  cases  there  was  a  mild  reaction  when  less  screen- 
ing was  used.  The  erethema  of  the  lid  passed  away  within  a  few 
days.    No  other  reactions  have  been  observed. 

"A  radium  emanation  plant  has  been  installed  at  the  University 
Hospital  and  we  are  now  using  radium  emanation  in  the  treatment 
of  a  series  of  cases.  The  tubes  are  screened  with  silver  so  that  the 
silver  cup  is  omitted  in  the  application;  with  this  exception  the 
method  remains  the  same.  The  length  of  exposure  varies  according 
to  the  strength  of  the  tube.  The  dosage  given  is  equivalent  to  10 
milligram  hours.  For  example,  if  a  tube  checks  up  as  equivalent  to 
20  milligram  gamma  radiation,  the  time  of  exposure  would  be  for  half 
an  hour.    It  is  too  early  as  yet  to  give  the  results  with  this  method. 

"Before  starting  the  radium  therapy,  the  vision  and  apthalmos- 
copic  findings  were  carefully  noted.  Every  month  an  examination 
was  again  made  and  the  above  recorded.  When  the  vision  remained 
stationary  for  one  month,  an  application  of  10  milligram  hours  every 
four  weeks  was  found  to  hold  the  improvement. 

CONCLUSIONS. 

a.  The  application  of  radium  does  no  injury  to  the  normal  struc- 

tures of  the  eye. 

b.  It  apparently  has  a  selective  action  upon  the  lens. 

c.  Radium  improved  the  vision  in  84.3%  of  our  cases. 

d.  A  consistent  technic  and  known  dosage  seems  advisable. 

e.  Frequent  treatments  are  necessary  in  the  beginning. 
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Levin,  Isaac,  M.  IX,  New  York  City:  Technle  of  Radium  Appli- 
cation* in  Cataracts* — American  Journal  of  Roerttgenology,  Feb- 
ruary, 1920. 
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TECHNIC. 

A  small  glass  tube  containing  the  radium  salt  or  the  radium 
emanations  is  placed  in  a  brass  capsule  1  mm.  thick.  The  capsule 
is  covered  with  about  2  cm.  of  thickness  of  black  photographic  paper 
and  as  much  gauze.  The  whole  is  placed  over  the  closed  eyelid.  The 
applications  last  two  hours.  *  *  The  treatments  are  repeated  at 
first  every  week  and  later  at  longer  intervals  in  accordance  with 
the  results  of  the  opthalmalogical  examinations.  The  treatment 
once  in  two  to  four  months  should  be  continued  for  at  least  two 
years,  since  the  cataract  is  a  slowly  developing  disease. 


DOSAGE. 

The  quantity  of  radium  used,  equals  26  milligrams  of  radium  ele- 
ment. At  the  beginning  of  the  treatment  much  larger  quantities  of 
radium  were  employed  without  injury  to  the  eye,  but  the  smaller 
quantities  appeared  to  be  quite  as  effectual. 
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Oaten,  Martin,  M.IX,  Levin,  Iiue,  M.  D.:  Actio*  of  Radiant  on 
Cataracts* — Journal  of  American  Medical  Association,  Vol.  73,  Octo- 
ber 18,  1919. 
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Gives  cHnical  history  with  colored  pictures  of  24  cases.  Improved 
vision. 

TECHNIC 

Glass  tubes  containing  20  to  40  milligrams  of  radium  element 
were  screened  with  brass,  photographic  paper  and  gauze  and  placed 
over  the  closed  eyelid.  The  distance  between  the  radium  and  the  eye- 
lid was  about  2  cm.   The  application  lasted  two  hours. 

AUTHOR'S  SUMMARY. 

1.  Application  of  radium  to  the  eye  is  harmless.  2.  There  is 
no  diminution  of  lenticular  opacification  under  the  influence  of  radium. 
8.  Should  a  cataractous  lens  become  matured  subsequent  to  radium 
treatment  and  should  then  an  operation  be  required,  no  difficulties 
wHl  present  themselves.  4.  It  is  therefore  advisable  to  submit  a 
sufficiently  large  number  of  immature  cataracts  with  useful  vision 
to  a  proper  course  of  radium  treatment  so  that  a  correct  estimate 
of  the  value  of  the  method  may  be  obtained. 
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Knox,  Dr.  Robert,  London:    Radium  in  Diseases  of  the  Eye* — 

Part  II. — Radiography  and  Radio-Therapeutics,  1919,  third  edition, 
p.  616. 
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Mackenzie  Davidson  has  called  attention  to  the  marked  effect  of 
radium  in  diseases  of  the  eye,  trachoma,  conjunctivitis  and  catarrhal 
folliculitis. 

TREATMENT. 

Short  exposures  are  recommended  and  the  radium  should  not  be 
screened  to  any  extent. 


TECHNIC. 

The  radium  enclosed  in  a  glass  tube,  or  very  thin  metal  applica- 
tor, and  a  very  few  minutes9  exposure  is  all  that  is  necessary.  Each 
case  must,  however,  be  treated  on  its  merits,  and  if  short  exposures 
do  not  produce  the  effect  wished  for,  the  time  of  exposure  must  be 
increased. 
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LawjMm  and  Davidson:    Radium  in  Eye  Conditions. — Brit.  Med. 
Jour.  Nov.  12,  1920,  p.  149. 
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Lawson  and  Davidson  in  1910  used  radium  on  a  variety  of  cases. 
In  their  report  their  method  is  carefully  described.  The  eye  was  co- 
cainized and  the  radium  (beta  and  gamma  rays  only)  was  applied 
directly  to  the  affected  part.  The  fingers  of  the  operator  were  pro- 
tected by  enveloping  first  that  part  of  the  tube  not  required,  then  the 
fingers  in  a  thick  continuous  wrapping  of  lead  foil.  The  process  was 
tedious.  They  used  20  milligrams  of  the  element,  with  exposure* 
from  five  minutes  to  half  an  hour.  The  frequency  of  exposure  was 
governed  by  the  progress  of  the  condition.  They  reported  on  approxi- 
mately 80  per  cent,  of  the  cases,  and  noted  no  ill  effects. 
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Bell,  G.  H,  and  Tousey  S.:  Non  Opera  We  Tumor  of  the  Orbit 
nd  Brow  Treated  Successfully  with  Radium.  Report  of  a  Case  With 
i  Few  Remarks.— Arch.  Opth..  1919,  Vol.  XLVIIL,  531.  Abstracted, 
'urgery,  Gynecology  and  Obstetric,  April,  1920,  p.  819. 
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CASE  HISTORY. 

The  patient  was  a  woman  65  years  of  age  who  about  nine  months 
previous  to  her  appearance  at  the  clinic  had  received  a  blow  on  the 
forehead.  Subsequently  a  lump  had  appeared  which  at  times  was 
painfuL  Although  Wassermann  tests  were  negative,  she  had  been 
given  antisyphilis  treatment  for  six  months. 

At  the  time  she  came  to  the  hospital  she  had  an  enormous  tumor 
of  the  orbit  and  brow.  The  cornea  was  ulcerated  and  perforated  and 
there  was  bleeding  of  the  tumor.  The  entire  orbit  was  filled  with  the 
growth,  the  lids  were  greatly  swollen,  and  the  cornea  could  be  seen 
projecting  between  the  lids. 

The  Wassermann  test  was  again  negative.  The  X-Ray  findings 
indicated  a  tumor  mass  filling  the  entire  orbit  and  softening  of  the 
bone  in  parts  of  the  orbital  walls. 

Applications  of  20  mg.  of  radium  salt  of  two  million  activity 
were  made.  The  radium  was  enclosed  in  a  sealed  glass  tube  which 
was  enclosed  in  an  aluminum  treatment  tube.  The  aluminum  tube 
was  then  wrapped  in  a  lead  wrapper  about  1/50-in.  thick  and  placed 
in  the  soft  rubber  cover  from  an  Oberlander  nrethrometer.  For  treat- 
ment the  tumor  was  divided  into  points  ltt-in.  apart.  The  radium 
was  left  in  each  point  for  one  hour  at  a  sitting.  At  first  the  growth 
was  so  large  that  there  were  six  such  areas. 

Two  weeks  after  the  first  treatment  a  shriveling  of  the  skin  was 
noted.  The  tumor  then  began  to  subside  quickly,  the  decrease  in 
size  being  so  rapid  that  toward  the  end  of  treatment  the  radium 
was  applied  to  only  two  areas.  At  no  time  were  there  any  cutaneous 
reactions.  The  first  treatment  was  given  December  19,  1917,  and  the 
patient  was  pronounced  cured  April  1,  1918.  At  the  latter  date  the 
shrunken  globe  that  remained  was  removed  under  local  anesthesia. 

The  cosmetic  result  with  the  use  of  prosthesis  was  perfect  No 
laboratory  report  is  offered,  however,  as  the  patient  was  so  weak  that 
it  was  thought  best  not  to  subject  her  to  the  added  operation  neces- 
sary to  procure  a  specimen.  The  authors  are  confident,  however,  that 
they  were  dealing  with  a  sarcoma. 

Mention  is  made  also  of  the  use  of  radium  in  eye  conditions  by 
others.  The  work  of  Aikens  in  cases  of  rodent  ulcer,  vernal  catarrh 
of  the  eyelids  and  exophtalmic  goiter  is  cited,  as  is  also  that  of  Axen- 
feld  who  successfully  treated  a  glioma  in  a  child.  Clarke  treated 
a  sarcoma  of  the  orbit  by  doing  a  canthotomy  and  after  splitting  the 
external  rectus  muscle  inserting  a  tube  of  radium  which  he  left  in 
place  for  a  period  of  four  hours.  This  procedure  was  repeated  every 
two  weeks.  A  nuclear  cataract  which  developed  after  six  months 
might  possibly  have  been  due  to  the  radium. 

Five  cases  of  leucosarcoma  in  which  Clifford  obtained  good  re- 
sults with  radium  are  reported.  Radium  is  especially  advised  when 
the  tumor  growth  is  slow  as  in  tumor  growth  of  the  iris. 

The  authors  are  convinced  of  the  great  value  of  radium  in  the 
treatment  of  tumors  of  the  eyelids,  orbit,  and  brow  when  syphilis 
can  be  ruled  out  and  believe  that  it  should  be  given  a  trial  before 
resort  is  had  to  surgery.  When  syphilis  and  tuberculosis  can  be  ruled 
out  it  may  be  used  also  for  tumors  of  the  iris  and  should  be  seriously 
considered  for  all  other  intra-ocular  tumors.  In  the  treatment  of 
epithelioma  of  the  eyelids  radium  is  the  best  agent  at  hand  as  the 
dosage  can  be  readily  controlled.  In  spring  catarrh  it  seems  to  be 
almost  a  specific.  Before  radium  is  used  as  a  therapeutic  agent,  a 
search  should  be  made  for  sources  of  focal  infection. 

J.  S.  Clarke. 
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Shumway,  Edward  A.,  Philadelphia,  Pa.:  Vernal  Conjunctivitis — 
s  Treatment  by  Application  of  Radium. — Pennsylvania  State  Med- 
vl  Journal,  September,  1919. 


"In  recent  years,  however,  as  the  result  of  the  reported  experi- 
ences of  Abbe,  Lawson,  Schn  audi  pel,  Shine,  Harrison,  Butler  and 
AH  port,  we  have  been  employing  radium  with  very  gratifying  re- 
sults."      *      *      •      *      • 

CASE  HISTORIES. 

Cites  the  technique  of  Dr.  Henry  K-  Pancoast  upon  a  boy  of 
eleven  years  who  had  been  treated  for  five  years  at  the  eye  dispensary 
of  the  University  Hospital,  without  success,  until  in  1917,  he  was 
given  a  series  of  radium  treatments.  Dr.  Pancoast  applied  from  35 
to  60  milligrams  of  radium  to  the  eyelids,  the  average  time  of  ex- 
posure being  fifteen  minutes,  and  the  result  was  the  complete  dis- 
appearance of  the  lid  growths  in  four  months  time.  A  slight  recur- 
rence was  cured  by  one  treatment. 

Cites  the  fact  that  Doctor  Pancoast  treated  four  other  patients 
for  the  author.  One  of  these,  "the  most  extensive  I  have  ever  seen," 
was  in  a  young  man  22  years  of  age,  who  had  been  treated  for 
trachoma  for  several  months.  He  was  given  four  treatments  fr»im 
April  to  August  and  now  shows  very  marked  improvement,  the  greater 
part  of  the  tarsal  surface  being  free  and  showing  very  little  roughen- 
ing. In  the  other  case,  a  girl  of  eight,  after  two  treatments  with 
50  milligrams,  for  twenty  minutes  at  each  application,  the  lid  growths 
entirety  disappeared  and  the  conjunctiva  shows  practically  no  searrinK. 
In  the  third  case,  with  moderate  limbus  thickening,  and  a  general 
thickening  of  the  palpebral  conjunctiva,  in  a  girl  of  eight,  the  limbic 
nodules  disappeared,  and  except  during  the  very  hot  weather  of  the 
past  August,  the  child's  symptoms  were  distinctly  ameliorated.  Ill 
the  fourth  patient,  a  young  man  of  seventeen,  with  limbus  thickening 
and  marked  hyperthrophy  of  the  conjunctiva  suggesting  a  case  of 
trachoma  complicated  by  vernal  catarrh,  which  was  referred  to  me 
by  Dr.  P.  N.  K.  Schwenk,  one  treatment  with  50  milligrams  of  radium 
produced  a  very  decided  reaction,  with  a  slight  burn  of  the  conjunctiva, 
and  a  subsequent  punctate  cloudiness  of  the  cornea.  Appropriate 
treatment  cleared  up  the  corneal  opacities,  but  the  patient  declined 
further  radium  treatments.  The  three  pronounced  palpebral  cases, 
therefore,  have  been  unqualified  successes;  one  of  the  limbus  type 
was  greatly  improved,  and  one  patient  refused  treatment  because  of 
the  reaction. 

TREATMENT. 

Cocain  is  instilled,  and  the  upper  lid  is  everted  by  a  pair  of  cat^-h 
forceps,  which  are  held  in  position  against  the  forehead  by  a  stiip 
of  adhesive  plaster.  The  radium  is  inclosed  in  a  tube  of  aluminum, 
5  mm.  in  thickness,  and  applied  directly  to  the  exposed  conjunctiva. 
At  first  the  tube  was  fixed  in  one  position,  in  a  clamp,  for  the  tima  of 
treatment  which  averaged  fifteen  minutes,  but  the  cases  showed  a 
superficial  white  slough  of  the  conjunctiva,  at  the  point  of  contact, 
and  in  the  later  treatments  the  nurse  has  been  instructed  to  move 
the  tube  to  different  positions,  and  the  burn  has  been  avoided.  Mtwt 
of  the  patients  show  some  skin  reaction,  in  the  form  of  an  erythema 
of  the  lower  lids,  and  a  loss  of  the  eyelashes.  The  latter,  however, 
have  grown  in  again  in  every  instance  after  several  months. 
CONCLUSIONS  AND  DOSAGE. 

"We  believe,  therefore,  that  we  can  claim  that  the  method  is  of 
great  aid  in  curing  these  otherwise  intractable  cases.  William  Allen 
Pusey,  of  Chicago,  has  recently  reported  success  with  the  use  of  small 
amounts  of  radium,  applied  daily  in  varnish,  in  moderately  pro* 
nounced  eases,  but  we  have  found  that  in  the  bad  types,  the  use  of 
from  35  to  50  milligrams  for  fifteen  minutes,  at  intervals  of  two  to 
four  weeks,  depending  on  the  resulting  reliction,  have  given,  us  ftvi 
most  satisfactory  improvement  and  we  believe  the  treatment  &YnvA& 
be  better  known,  and  more  often  employed." 
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Bnmpae,  Herman  C  M.  D.  (Bochester,  Minn.):  Discussion 
idhun  in  Urology.  Section  on  Urology  73rd  Annual  Session  Ameri- 
1  Med.  A.   J.  A.  M.  A.    Nov.  11,  1922,  p.  1689. 
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"In  order  to  be  successful,  the  exposures  must  come  from  mul- 
tiple areas,  and  if  the  needles  are  placed  in  the  gland  alone,  and  the 
periphery  of  the  growth  is  not  irradiated,  all  the  cells  will  not  be 
reached.  When  the  growth  can  he  cross-dred  every  position  of  the 
needle  is  a  new  method  of  combating  the  disease.  Dr.  Herbst's 
method  of  putting  the  needles  in  the  bladder  is  still  another  method. 
The  offensive  must  all  be  put  over  in  one  wave.  To  give  one  treat- 
ment and  then  have  the  patient  return  for  further  treatment  does  not 
give  the  most  successful  results.  The  men  working  with  other  types 
of  malignancy  believe  that  the  best  results  from  irradiation  must 
come  from  the  first  treatment.  I  believe  that  insufficient  radium 
stimulates. 

If  the  periphery  is  treated  through  the  rectum,  and  the  center  of 
the  growth  with  needles  and  through  the  urethra,  and  sufficient  dos- 
age is  given,  stimulation  will  not  occur.  Since  1915,  we  have  treated 
217  cases  of  carcinoma  of  the  prostate  with  radium. 

THE  USE  OF  NEEDLES. 

The  early  cases  were  treated  with  radium  applications  in  the 
urethra  and  rectum,  the  center  of  the  gland  being  neglected,  and  the 
results  were  not  much  better  than  in  the  untreated  cases.  We  there- 
fore changed  from  this  form  of  treatment  to  the  use  of  needles,  and 
the  results  were  still  poorer,  because  the  periphery,  where  the  great- 
est cell  activity  occurs,  was  neglected.  So  for  three  years  we  have 
given  the  radium  from  all  possible  points  of  application,  and  the 
results  are  much  better. 

DOSAGE. 

"We  have  found  that  the  average  maximal  dose  is  2500  to  8000 
mg.  hours.  We  have  tried  to  give  higher  dosage,  but  distressing 
skraghs  had  resulted. 

TECHNIC. 

"The  dosage  is  given  approximately  as  follows:  from  500  to  1000 
in  the  urethra  by  means  of  bare  tubes;  from  400  to  600  in  the  rec- 
tum, and  from  1500  to  2000  with  the  needles  through  the  perineum 
We  use  four  needles  containing  12.5  mg.  and  allow  them  to  remain  in 
position  for  four  hours:  they  are  then  pulled  out  one  centimeter  and 
remain  a  second  four  hours:  thus  eight  areas,  approximately  1  cm. 
have  been  rayed.  If  this  dosage  is  repeated  after  the  urethral  and 
rectal  treatments  have  been  given,  approximately  eight  more  areas 
are  exposed." 
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Levin,  Isaac,  (New  York  City):  Intraperitoneal  Insertion  of 
kried  Capillary  Glass  Tabes  of  Radium  Emanation.  (Results  In 
IVo  Cases  of  Tumor  of  the  Gastro-lntestinal  Tract).  /.  A.  M.  A., 
)ec.  16,  1922,  pp.  2074-76. 
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CONCLUSIONS. 


The  efficiency  of  the  method  is  evidenced  by  the  results  obtained 
in  these  two  cases  and  others  to  be  reported  later.  The  intratumoral 
insertion  of  radium  emanation  produces  no  general  deleterious  effect 
on  the  organism,  and  at  the  same  time  in  every  instance  causes  a 
shrinkage  of  the  tumor  mass.  The  method  seems,  therefore,  to  be  of 
great  promise,  and  should  be  tested  by  all  surgeons  and  radiothera- 
peutists  who  are  in  a  position  to  obtain  the  capillary  tubes  of  radium 
emanation. 


The  insertion  of  radium  emanation  does  not  add  in  the  least  to 
the  hasard  of  the  operation. 
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Bnmpos,  Herman  C,  Jr.,  M.D.  (Rochester,  Minnesota): 
in  Cancer  of  the  Prostate."    Report  of  217  Cases.    Journal  of  the 
4.  M.  A.,  Vol.  78,  p.  1374,  May  6th,  1922. 
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"Before  treating  patients  with  carcinoma  of  the  prostate  with 
radium,  or  judging  the  results  of  such  treatment,  metastasis  must  be 
excluded.  The  frequency  with  which  metastasis  occurs  in  these  cases 
is  not  fully  appreciated  unless  routine  roentgenograms  are  made.  In 
297  of  the  series,  plates  were  made  of  the  chest,  spine  or  pelvis,  and 
in  84  (28-28%)  metastasis  was  demonstrated,  the  greater  number 
most  commonly  in  the  lumbar  sacral  region.  Sixty-one  of  the  218 
roentgenograms  of  the  spine  and  pelvis  showed  metastasis,  and  only 
eight  of  the  218  roentgenograms  of  the  spine  and  pelvis  showed 
metastasis.  As  a  matter  of  fact,  it  is  unnecessary  to  search  the 
chest  for  evidences  of  metastasis,  since  it  probably  never  occurs 
there  unless  it  is  also  in  the  pelvis  or  lumbar  region.  I  have  often 
called  attention  to  the  fact  that  metastasis  often  occurs  without 
symptoms,  before  the  appearance  of  cachexia,  and  in  patients  whose 
prostate  glands  are  comparatively  small.  The  detection  of  metastasis 
in  28%  of  all  patients  examined  reduces  materially  the  indications 
for  radium  treatment.  From  the  facts  that  73%  of  113  patients 
with  metastasis  examined  at  the  Mayo  Clinic  died  during  the  ensuing 
year,  and  the  average  length  of  life  after  examination  was  seven 
months,  it  does  not  seem  justifiable  to  treat  a  patient  with  radium 
simply  for  the  local  effect  obtained  on  the  original  growth.  Excep- 
tion to  this  might  be  made  if  the  local  results  of  radium  treatment 
could  be  depended  on  to  relieve  obstruction,  diminish  residual  urine, 
or  relieve  pain.  Although  in  occasional  cases  benefit  is  obtained  in 
one  or  more  of  these  ways,  our  experience  has  not  been  such  as  to 
warrant  giving  radium  for  these  conditions  alone  when  there  is  no 
hope  of  prolonging  the  patient's  life.  A  permanent  urethral  catheter 
or  simple  suprapubic  drainage  gives  better  immediate  results  and  is 
less  trying  to  the  patient  than  are  large  doses  of  radium." 

"If  patients  with  glandular  metastasis  alone  are  added  to  the 
28%  of  patients  whose  metastasis  is  detected  by  the  roentgen  ray,  it 
seems  a  conservative  estimate  that  one-third  of  all  patients  with 
carcinoma  of  the  prostate  will  be  unfit  subjects  for  radium  treatment 
because  of  metastasis.  In  the  remaining  two-thirds,  many  complain 
of  pain  of  recent  onset,  in  the  lower  back,  often  with  radiation  down 
the  outside  of  the  thigh  or  around  the  hips.  Such  pain  is  pathog- 
nomonic of  involvement  of  the  lymph  nodes  of  the  sacral  promontory 
and  aorta  which  drain  the  prostate,  and  because  of  their  deep-seated 
location  are  not  demonstrable  by  physical  examination.  More  often 
patients  complain  of  recent  attacks  of  sciatica,  evidence  of  peripro- 
static extension  of  the  malignancy.  Our  experience  agrees  with  Dr. 
S.  S.  Barringer's  (Memorial  Hospital,  New  York),  that  the  irritation 
produced  by  nerve  pressure  is  uninfluenced  by  radium  treatment,  even 
if  the  tumor  is  considerably  reduced  in  the  prostatic  area. 

"Besides  patients  with  demonstrable  metastasis  are  those  whose 
renal  function  has  been  reduced  by  obstruction  and  whose  general 
physical  condition  is  such  that  treatment  by  radium  is  contraindicated. 
Such  treatment  is  not  without  danger,  and  if  sufficiently  large  doses 
of  radium  are  given,  an  added  burden  is  necessarily  thrown  on  the 
excretory  mechanism.  The  tissue  destroyed  by  the  radium  must  be 
absorbed  and  eliminated,  and  if  this  task  is  added  to  an  already  de- 
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ficient  renal  mechanism  the  result  may  prove  fatal.  Therefore,  before 
undertaking  the  destruction  of  a  malignant  prostate  by  radium,  the 
urea  content  of  the  blood  should  be  determined  and  the  usual  tests 
of  renal  function  should  be  taken  as  before  surgical  procedures. 
Small  dosea  of  radium  may  be  given  without  great  danger;  but,  if 
sufficient  amount  is  applied,  renal  function  must  be  adequate  to 
handle  the  absorbed  tissue.  I  believe  that  after  excluding  the  several 
types  referred  to,  radium  treatment  will  be  indicated  in  considerably 
leas  than  half  the  cases  examined." 


Group  1.  The  radium  was  used  in  the  form  of  a  60-  or  100- 
milligram  capsule.  At  first  a  lead  and  brass  shield  was  used  in  the 
rectal  applicators;  in  the  urethral  applicators  the  standard  silver  con- 
tainer was  the  only  filter.  Both  proved  unsatisfactory,  and,  after 
several  applicators  had  been  tried,  the  following  was  adopted: 

A  No.  10  soft  rubber  rectal  bougie  marked  off  in  centimeters, 
with  a  window  cnt  in  the  side  to  hold  the  radium  tubes,  is  used  in 
making  applications  by  rectum.  The  size  of  the  bougie  keeps  the 
rectal  mucosa,  except  the  area  to  be  exposed,  sufficiently  far  away 
to  reduce  the  exposure  to  a  minimum,  and  does  not  cause  the  secon- 
dary beta  rays  that  occur  when  the  metal  shields  are  used.  The 
bougie  is  inserted  first  so  that  the  window  is  in  the  vesical  area. 
Each  hour  it  is  withdrawn  1  cm.  to  expose  new  areas  of  mucosa.  This 
method  has  proved  less  irksome  to  the  patient  than  a  stationary 
applicator  attached  to  bed  or  table.  For  urethral  work,  nothing  has 
proved  so  satisfactory  as  a  rubber  covered  brass  receptacle  attached 
to  a  piece  of  soft  solder.  The  flexibility  of  the  solder  permits  any 
curve  of  the  prostatic  urethra  to  be  met,  and  enables  the  application 
to  be  applied  at  several  areas.  The  applicator  is  withdrawn  the  length 
of  the  capsule  each  time,  and  the  handle,  bent  over  at  the  urethral 
meatus,  affords  fixity  of  position. 
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The  amount  of  radium  given  by  these  methods  has  varied,  since 
the  treatments  were  given  in  the  earliest  cases.  The  rectal  and 
urethral  applications  were  alternated.  The  rectal  dosage  averaged 
1,482  mgm.  hours,  and  the  urethral  217.  The  rectal  dosage  represents 
overirradiation.  Experience  has  since  taught  that  from  400  to  600 
mgm.  hours  represents  the  maximum  of  safety  in  rectal  applica- 
tions, especially  if  needles  have  also  been  used  and  the  mucosa  thus 
cross-fired.  However,  fifty  patients  were  treated  by  this  method  and 
completed  records  have  been  obtained  from  forty.  They  lived  an 
average  of  forty-five  months  after  the  onset  of  symptoms.  The 
method  was  discontinued  because  of  the  proctitis  produced  by  over- 
dosage, and  the  method  described  by  Dr.  Barringer  of  the  Memorial 
Hospital,  New  York,  was  adopted,  that  is,  applying  the  radium 
directly  to  the  substance  of  the  gland  by  means  of  needles.  The 
Memorial  Hospital  very  kindly  supplied  us  with  such  emanation- 
bearing  needles. 

Group  2. — 37  patients  were  treated  by  inserting  needles  directly 
into  the  gland  through  the  perineum.  The  average  dosage  was 
approximately  2,000  mgm.  hours.  Completed  records  of  27  cases  show 
that  they  lived  an  average  of  fourteen  months  after  treatment,  and 
that  the  duration  of  the  disease  from  the  onset  was  forty-five  months, 
slightly  longer  than  the  average  for  patients  not  treated.  These  poor 
results  are  explainable  by  the  fact  that  by  abandoning  the  rectal 
and  urethral  applications  the  periphery  of  the  growth,  where  the 
greatest  cell  activity  occurs,  was  not  thoroughly  irradiated.  The 
needles  were  allowed  to  remain  long  enough  in  one  location  to  destroy 
the  malignant  cell  tissue  immediately  around  them,  but  the  tissue  was 
only  slightly  affected  beyond.  The  radium  rays,  like  light,  diffuse 
as  they  leave  their  source,  and  their  effect  diminishes  progressively. 
Therefore,  instead  of  stimulating  fibrosis  and  hyalinization,  the 
natural  barriers  of  malignancy,  destruction  of  only  limited  areas  of 
malignant  tissue  had  resulted.  At  the  Memorial  Hospital,  New  York, 
results  of  the  work  with  buried  emanation  have  shown  that  0.5  milli- 
curies  of  emanation,  when  buried  in  tumor  tissue,  affects  an  area 
approximately  1  cm.  in  diameter,  and  that  to  increase  this  dosage  to 
three  or  four  times  this  amount,  does  not  increase  the  area  irradiated 
appreciably,  but  causes  marked  destruction  of  cancer  tissues  with 
resulting  necrosis.  Each  half -mil  licurie  emits  66- mil  lieu  rie  hours; 
this  is  equal  to  a  needle  containing  12.5-milligrams  of  radium  in 
place  for  five  hours.  Therefore,  keeping  needles  containing  12 . 5-mgm. 
in  one  position  for  from  twelve  to  twenty-four  hours  causes  localized 
necrosis  and  sloughing.  The  desired  minimal  dosage  is  obtained  by 
leaving  a  needle  bearing  12. 5-mgm.  of  radium  in  one  position  for  five 
hours,  and  then  withdrawing  it  12  mm.,  the  length  of  the  radium 
bearing  portion,  in  order  to  irradiate  a  second  area  of  1  cm.  in 
diameter.  By  using  four  needles  at  once  and  changing  their  position 
three  times,  twelve  such  areas,  or  twenty-four  areas  in  two  treat- 
ments, will  be  irradiated,  affording  approximately  1,500  mgm.  hours 
of  irradiation.  If  to  this,  600-mgm.  hours  in  the  rectal  exposure  and 
400-mgm.  hours  in  the  urethral  exposure  are  added,  the  maximum 
of  malignant  tissue  is  affected.  In  this  way  it  is  possible  to  avoid 
the  necessity  of  giving  from  4,000  to  5,000  mgm.  hours  of  exposure, 
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with  the  danger  of  slough  and  fistula  formation,  and  the  so-called 
radium  reactions  incident  to  heavy  dosage,  which  are  really  due  to 
absorption  of  the  toxic  necrotic  tissue  destroyed.  It  has  been  our 
experience  that  approximately  2,500  mgm.  hours  is  the  maximal  dose 
that  may  be  safely  given,  even  in  the  largest  glands,  without  pro- 
ducing sloughs. 


Group  3. — On  the  supposition  that  the  poor  results  obtained  from 
the  use  of  rectal  and  urethral  exposures  alone,  or  from  the  use  of 
needles  alone,  was  attributed  to  the  fact  that  not  all  of  the  cancer 
cells  were  reached  by  the  radium  emanation,  the  last  127  cases 
were  treated  by  a  combination  of  the  three  methods.  The  completed 
records  show  that  the  average  dose  of  radium  was  1,960.45  mgm. 
hours.  Sixty  patients  (72.28%)  are  dead;  they  lived  an  average  of 
eleven  and  twenty-five  hundredths  months  after  treatment;  66%  died 
the  first  year.  The  duration  of  the  disease  in  the  patients  who  died, 
(thirty-three  and  sixty-seven  hundredths  months)  is  approximately 
die  duration  of  the  disease  in  untreated  patients;  twenty-three  (27%) 
are  alive,  the  duration  of  the  disease  having  increased  to  forty-seven 
and  thirty-three  hundredths  months,  and  the  time  since  their  last 
treatment  to  twenty  months,  an  extension  of  approximately  one 
year  in  each. 
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Whitcher,  B.  It,  M.D.  (New  York  City):  "Blood  Changes  in 
[yelogenous  Leukaemia  Following  Radium  Treatment."  Boston 
fedical  and  Surgical  Journal.    Vol.  187,  No.  10,  Sept.  7,  1922. 
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"Until  about  ten  years  ago  the  disease  was  considered  hopeless, 
but  today  a  patient  afflicted  with  this  disease  may  be  greatly  bene- 
fited and  marked  improvement  in  his  general  condition  brought 
about,  not  only  by  the  judicious  and  persistent  use  of  x-ray  treat- 
ment, but  by  careful  and  persistent  use  of  radium.  By  careful  exam- 
inations of  the  patient's  blood,  improvement  under  such  treatment 
may  be  observed." 

Dr.  Whitcher  makes  a  very  interesting  and  detailed  report  of  a 
case  treated  at  the  Post  Graduate  Medical  School,  the  technic  being 
outlined  as  follows: 

"Usually  100-mgm.  of  radium  were  applied  over  the  enlarged 
spleen,  the  site  of  the  application  being  changed  to  a  new  skin  area 
every  hour  until  fourteen  hours  had  elapsed.  The  radium  was  con- 
tained in  a  glass  tube  encased  in  a  gold  tube  0.1  mm.  thick,  the 
whole  being  contained  in  a  brass  tube  1.5  mm.  thick  and  a  screenage 
of  8  mm.  lead  and  3  mm.  of  rubber  and  a  towel  folded  to  a  thickness 
of  2  cm.  was  interposed  between  the  brass  tube  and  the  patient's 
skin.  The  radiation  therefore  consisted  of  what  is  designated  as 
gamma  rays.  The  radium  dose  was  given  on  the  average  of  twice 
a  month  for  the  first  two  or  three  months  (the  last  twice  with  120 
mgm.)  and  from  then  on  with  doses  from  55  to  60-mgm.  of  radium 
about  once  a  month.  With  60-mgm.  of  radium  the  treatment  was 
applied  over  six  successive  areas  over  the  spleen  for  three  hours  on 
each  area  with  screenage  of  1  mm.  rubber  and  a  folded  towel  2  cm. 
in  thickness.  The  last  few  treatments  given  were  with  100-mgm. 
in  four  successive  applications  of  four  hours  each.' 


» 


"Caution  is  necessary  in  regulating  the  amount  to  be  applied,  lest 
an  excessive  amount  of  radium  or  too  frequent  application 
cause  undue  destruction  of  the  leukocytes  and  so  injure  the  repro- 
ductive powers  of  the  bone  marrow  that  a  rapid  leucopaenia  and 
anaemia  result." 
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William*,  Fraud*  H.,  M.D.  (Boston  City  Hospital) :  "The  Treat- 
lent  of  Tonsils  by  Radiations  from  Radium  Salts  Instead  of  Opera- 
on."  Boston  Medical  and  Surgical  Journal*  Vol.  187,  p.  412,  Sept 
I,  1922. 
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The  basis  of  the  use  of  radium  is  the  fact  that  lymphoid  tissue, 
of  which  the  tonsils  and  adenoids  are  composed,  is  especially  sus- 
ceptible to  its  radiations,  and  further,  that  the  diseased  tissue  in  the 
tonsil  is  less  resistant  to  them  than  the  normal.  Radium  should 
not  be  depended  upon  to  get  rid  of  fibrous  tissue  or  pus.  The  presence 
of  pharyngitis  or  laryngitis,  so  far  as  I  have  seen,  does  not  contrain- 
dicate  the  employment  of  radium.  In  carrying  out  this  treatment  it 
seems  desirable  to  use  the  radiations  of  radium  rather  than  of 
emanation,  as  these  radiations  are  uniform  and  thus  permit  of 
accurate  dosage  in  a  simple  and  convenient  manner.  The  radiations 
from  radium  salts  are,  I  believe,  more  suitable  for  the  treatment 
of  tonsils  than  the  x-rays  because  the  former  are  uniform  in  output 
and  thus  permit  of  accurate  dosage;  and  further,  because  the  radia- 
tions from  radium  salts  are  applied  through  the  mouth  to  the  tonsil 
and  are  nearly  all  absorbed  by  the  tonsil  itself,  whereas  the  x-rays, 
being  applied  from  the  outside  of  the  jaw  to  the  tonsil,  are  absorbed 
to  a  large  extent  by  the  intervening  tissues,  where  they  are  not 
desired,  the  parotid  gland  being  especially  susceptible  to  them,  before 
they  reach  the  tonsil. 


TECHNIC. 

"The  radium  was  usually  applied  in  a  silver  container,  about  6 
mm.  thick  and  about  16  mm.  in  diameter,  with  an  aluminum  cover 
0.29  mm.  thick,  which  acts  as  a  filter.  The  container  is  conveniently 
attached  to  a  light  steel  rod  that  has  a  handle  on  the  other  end,  and 
is  covered  with  a  new  rubber  cot  every  time  it  is  used.  Various  other 
metal  filters  can  be  placed  over  the  front  of  the  container  to  absorb 
certain  of  the  radiations.  The  treatments,  with  26-mgm.  radium 
element  were  of  20, 15  or  10  minutes'  duration  for  each  tonsil,  accord- 
ing to  the  filter  used  (which  were  of  aluminum  0.87,  0.58  or  0.28 
mm.  thick  respectively).  I  say  "about"  advisedly,  because  the  length 
of  treatment  depends  upon  the  patient's  condition,  the  size  and  char- 
acter of  the  tonsil,  and  what  one  has  in  mind  to  accomplish.  The 
application  is  simple  for  the  patient.  He  has  only  to  keep  his  mouth 
open  while  the  physician  holds  the  container  against  the  tonsil.  The 
container  may  be  removed  at  intervals  in  order  to  allow  the  patient 
to  swallow  saliva.  If  the  throat  is  sensitive,  a  solution  of  cocaine 
may  be  used;  in  the  majority  of  cases  this  has  been  unnecessary. 
As  a  rule,  children  co-operate  readily." 


RESULTS 

"My  results  so  far  show  that  the  method  is  harmless;  that  the 
tonsils  have  been  reduced  in  size;  that  recurrences  of  tonsillitis  have 
been  prevented;  and  that  some  patients  suffering  from  arthritis  have 
been  relieved." 
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Williams,  Francis  H.,  M.D.  (Boston  City  Hospital) :  "The  Treat- 
tent  of  Tonsils  by  Radiations  from  Radiant  Salts  Instead  of  Opera- 
km."  Boston  Medical  and  Surgical  Journal.  Vol.  187,  p.  412,  Sept 
4,  1922. 
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DISCUSSIONS. 


Dr.  Cadis  Phipps,  Boston:  "I  think  we  cannot  depend  upon  the 
appearance  of  the  tonsil  alone  but  we  can  note  the  general  feeling, 
and  the  general  condition  of  the  patient  in  regard  to  joints,  head- 
aches, sore  throats,  etc.  I  am  speaking  from  the  experience  of  two 
or  three  patients  I  have  had  occasion  to  refer  to  Dr.  Williams,  and 
also  in  my  own  case.  I  had  reached  the  stage  in  my  own  tonsils 
when  I  felt  that  I  must  have  an  operation.  I  put  it  off  and  finally 
I  had  Dr.  Williams  apply  radium.  They  shrank  down  to  white,  small, 
bodies  and  I  was  relieved  of  the  unpleasant  rheumatic  symptoms 
which  were  putting  in  appearance,  and  my  general  health  improved. 
I  know  the  same  thing  is  true  in  the  case  of  some  of  my  patients." 


Dr.  H.  V.  Reynolds,  Brookline:  "I  have  had  several  cases  in 
adult  women  with  tonsils  diseased  who  refused  positively  to  have 
tonsillectomy  done  and  had  radium.  There  was  no  unpleasant  reac- 
tion, and  the  tonsils  gradually  melted  away  with  no  unpleasant  symp- 
toms or  discharge,  and  with  the  improvement  in  each  case  such  as  I 
had  seen  following  tonsillectomy.  In  fact,  I  could  see  no  difference 
in  the  after-condition  of  the  patients  in  tonsillectomy  or  removal  by 
radium,  except  that  there  is  a  little  contracted  fibrous  tissue  at  the 
base  of  each  of  the  tonsils.  The  glandular  part  seemed  to  have  dis- 
appeared. Each  patient  was  an  intelligent  woman  and  each  one  is 
satisfied  with  the  improvement  that  she  has  noticed  from  this  treat- 
ment" 


Bumpus,  H.C.,  M.D.,  (Mayo  Clinic,  Rochester,  Minn).  "Roent- 
fen  Rays  and  Radium  in  Carcinoma  of  the  Prostate.  The  American 
Journal  of  Roentgenology,  May,  1922. 
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"The  anesthetic  is  administered  with  patient  on  his  abdomen. 
After  sterilizing  the  sacral  region  with  iodine,  a  6  cm.  needle  with 
stylet  is  introduced  through  the  sacral  hiatus  at  the  lower  end  of 
the  sacrum,  into  the  sacral  canal.  About  30  cc  of  a  2  per  cent,  solu- 
tion of  novocaine  is  injected  while  the  needle  is  being  slowly  with- 
drawn. After  this,  the  patient  is  kept  in  the  sitting  position  for  from 
ten  to  fifteen  minutes,  while  the  solution  diffuses  through  the  sacral 
nerve  sheaths.  This  diffisubility  is  greatly  increased  if  sodium  car- 
bonate is  added  to  the  novocain.  The  formula  is  as  follows:  Novo- 
cain 0.6  gm.t  sodium  carbonate  0.15  gm.,  sodium  chloride  0.1  gm. 
added  to  80  cc.  of  freshly  boiled  distilled  water  gives  a  sterile  2  per 
cent,  solution  of  novocain  in  normal  salt  solution. 

The  anesthesia  is  complete  and  commences  in  about  four  minutes 
at  the  anosacral  area,  the  exact  location  at  which  the  needles  are 
inserted.  The  anesthesia  may  be  repeated  at  any  time  and  the 
position  of  the  needles  in  the  gland  changed,  so  that  the  new  areas  are 
radiated.  After  the  second  injection  the  anesthesia  is  much  more 
profound  and  lasts  from  five  to  eight  hours,  permitting  a  third  shifting 
of  the  radium-containing  needles  and  giving  the  patient  a  period  of 
rest  and  freedom  from  pain  during  the  procedure.  This  anesthetic 
has  been  used  in  more  than  100  instances  with  complete  satisfaction. 
Patients  are  not  longer  reluctant  to  take  a  second  treatment  and  the 
increased  ease  with  which  the  needles  are  applied,  owing  to  the  com- 
plete relaxation  of  the  rectal  sphincter,  adds  greatly  to  the  exactitude 
of  the  procedure,  and  before  the  completion  of  the  treatment  all  parts 
of  the  gland  will  have  been  radiated. 

The  entire  treatment  is  given  within  a  few  days  and  the  patient 
need  not  return  for  subsequent  treatments.  There  is  no  opportunity 
for  growth  of  the  untreated  portions  of  the  gland  between  treatments, 
Necrosis  does  not  occur,  since  fibrous  tissue,  which  greatly  reduces 
the  blood  supply,  has  not  formed  as  the  result  of  previous  radium 
treatment. 

SUMMARY 

1.  The  average  duration  of  cancer  of  the  prostate,  if  untreated, 
is  approximately  three  years. 

2.  Roentgenograms  show  that  metastasis  to  the  bone  occurs  in 
about  one-third  of  the  cases  of  cancer  of  the  prostate. 

3.  Metastasis  from  a  typical  carcinoma  of  the  prostate,  in 
which  cells,  because  of  their  tendency  to  early  metastasis,  produce 
only  slight  local  enlargement  may  be  frequently  mistaken  for 
Paget's  disease. 

4.  The  clinical  study  of  these  cases  demonstrates  that  in  order 
to  treat  successfully  cancer  of  the  prostate  with  radium,  it  is  neces- 
sary to  use  in  the  aggregate  large  doses  (3000  to  4000  mgm.  hours), 
exposing  all  parts  of  the  gland  to  comparatively  small  doses. 
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fournal  of  Roentgenology,  May,  1922. 
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5.  It  is  demonstrated  that  the  increased  duration  of  life  follow- 
ing radium  treatment  in  cases  of  cancer  of  the  prostate  is  in  direct 
proportion  to  the  amount  of  radium  radiation  applied* 

6.  No  one  method  of  application  radiates  all  portions  of  the 
gland. 

7.  The  malignant  gland  must  be  radiated  by  urethral  and  rectal 
exposures,  and  by  needles  inserted  directly  into  the  neoplasm  in 
order  to  produce  complete  radiation  of  all  portions. 

8.  It  is  demonstrated  microscopically,  that  large  doses  of  radium 
placed  directly  into  the  gland  affect  only  a  limited  area;  this  is  sub- 
stantiated by  the  clinical  findings  which  prove  that  the  course  of  the 
disease  after  such  treatments  is  but  slightly  affected. 

9.  In  the  parts  of  the  gland  affected  by  the  radium  fibrous 
tissue  is  produced  which  enmeshes  and  compresses  the  cancer  cells, 
preventing  their  further  proliferation.  If  this  process  could  be 
brought  about  in  the  entire  growth,  complete  cessation  of  the  disease 
would  result. 

10.  Sacral  anesthesia  is  a  useful  adjunct  in  the  application  of 
radium  needles,  making  it  possible  to  place  the  radium  accurately 
and  to  change  the  position  of  the  needles  without  pain;  thus  a  more 
thorough  radiation  of  the  gland  is  accomplished. 
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Soiland  Albert,  M.D.,  FA.C.P.,  Los  Angeles,  Calif.  "Radiation  in 
the  Treatment  of  Leukaemia,"  read  at  mid-year  meeting  of  the 
Radiological  Society  of  N.  America,  Boston,  June  3-4,  1921. 
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"The  technique  for  radium  over  the  spleen  that  we  ordinarily 
employ  is  as  follows:  The  area  is  divided  off  into  squares,  eight 
centimeters  in  diameter.  One  hundred  milligrams  radium  element, 
with  one-half  millimeter  of  silver,  one  millimeter  brass  and  two  milli- 
meters hard  rubber  niter,  are  placed  in  a  wooden  block,  the  whole 
wrapped  in  gauze,  making  a  skin  distance  of  three  centimeters  when 
applied.  A  total  of  fifteen  hundred  milligram  hours  is  applied  to 
each  of  the  eight  centimeter  squares.  At  the  end  of  this  series,  a 
blood  count  is  made,  and  upon  the  findings  thus  obtained,  additional 
treatment  is  regulated  to  suit  the  individual  patient.  We  have  not 
found  it  necessary  to  use  radium  over  the  bones/9 
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Both,  N„  (Vienna).    "Findings  After  Radiotherapy  in  Exopthal- 
ink  Goiter."    Vienna  Archives  of  Internal  Medicine,  Jan.  20,  1922, 
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Tabulated  details  of  the  gas  interchanges  and  metabolic  findings 
in  four  cases  of  exophthalmic  goiter,  after  systematic  treatment  with 
the  roentgen  rays,  confirm  the  unmistakable  benefit  from  the  rays 
in  recent  cases.  When  the  case  is  of  long  standing,  the  course  long 
and  chronic,  the  radiotherapy  may  fail  to  relieve.  Otherwise,  even 
when  the  symptoms  do  not  show  much  change,  the  metabolic  findings 
testify  to  the  great  transformation  realised.  Alimentary  glycosuria 
could  not  longer  be  induced,  in  cases,  but  the  effect  of  the  radiotherapy 
was  most  manifest  in  the  respiratory  gas  interchanges. 
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Pf abler,  Geo.  £.  and  Widmann,  B.  P.:  A  Case  of  Tuberculous 
ngivitis  Treated  With  Apparent  Success  by  Radium:  A.  Jowr.  of 
>entgenology,  Nov.,  1922,  p.  757-7. 
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HISTORY. 

Male,  age  33.  Had  had  pulmonary  tuberculosis  fifteen  years  be- 
fore. Was  in  Colorado  under  treatment  from  1915  to  1919.  In  the 
fail  of  1916  an  ulcer  developed  in  the  left  side  of  the  gum,  running 
along  the  outer  side  of  the  teeth,  and  in  the  spring  of  1920  he  noticed 
a  spot  developing  over  the  right  upper  canine  tooth.  The  diagnosis 
of  tuberculous  gingivitis  was  made  by  Levy  of  Denver,  Colorado. 
The  electric  cautery  and  trichloracetic  acid  had  been  used  without 
success.  Gentian  violet  seemed  to  do  no  good.  In  1918,  under  Levy 
he  received  a  course  of  tuberculin,  beginning  at  .00000001  gm.  of 
O.  T.,  and  going  up  by  graded  doses  to  .7  gm.  The  lung  condition 
continued  improved,  but  there  was  a  local  reaction  in  the  gum  when 
there  was  a  tuberculin  reaction,  and  this  kept  the  gum  irritated.  A 
section  removed  and  examined  by  Dr.  Galland  showed  the  tubercle 
bacillus.  This  was  confirmed  bv  Dr.  Eugene  Case,  of  the  Depart- 
ment of  Pathology  of  the  Post  Graduate  School  of  Pennsylvania. 

The  lesions  first  appeared  as  small  punctate  areas  scattered  about 
the  gum  margins  of  the  upper  and  lower  canines  and  lateral  incisors, 
and  the  left  lower  molars  on  both  labial  and  lingual  surfaces.  These 
soon  blended,  forming  irregular  serpiginous  lines  extending  well  down 
over  the  surfaces  of  the  gums  and  over  a  great  area  of  the  left  cheek. 
The  ulceration  became  progressively  more  definite  and  invading, 
remaining,  always  fairly  superficial,  with  sharp,  red,  irregular  bor- 
ders, within  which  were  interspersed  soft  granulations  with  pinhead 
spots  of  yellow  and  gray,  and  occasionally  covered  with  cloudy  films 
of  dirty  yellowish  serum.  There  were  much  irritation  and  frequent 
pain. 

TREATMENT. 

The  case  having  resisted  all  other  forms  of  treatment,  the  appli- 
cation of  radium  was  made  as  follows:  A  10  mgm.  plaque  of  radium 
covered  with  1  millimeter  of  rubber  was  fixed  to  a  wooden  tongue 
depressor  and  was  held  firmly  on  as  many  areas  as  was  necessary  to 
cover  all  lesions.  The  time  on  each  area  was  20  minutes.  Seven 
applications  were  made  at  intervals  of  three  weeks.  Special  care 
was  taken  to  guard  against  any  local  reaction  or  any  destructive  effect 
and  to  keep  at  all  times  within  the  range  of  a  stimulating  dose.  The 
actual  dose  given  was  between  1/3  and  %  of  a  skin  erythema  dose. 
After  each  seance,  the  lesions  grew  paler,  with  less  pain,  until  finally 
all  signs  of  ulceration,  irritation  and  pain  had  disappeared,  Sept. 
22,  1921.    To  date,  there  has  been  no  evidence  nor  sign  of  recurrence. 

CONCLUSION. 

All  others  agree  that  these  cases  are  most  obstinate  and  resist 
all  forms  of  treatment,  such  as  excision,  cautery,  curettement,  tu- 
berculin and  local  medicaments.  Levy  believes  that  tuberculous  ulcers 
of  the  oral  cavity  rarely  heal,  though  their  progress  is  extremely 
slow. 

"We  report  this  case,  even  though  the  duration  of  the  results 
is  short,  because  the  results  seem  to  be  brilliant,  and  with  the  hope 
that  others  may  at  least  try  the  obstinate  cases.1' 
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An  experience  of  twelve  years  has  convinced  me  of  the  value  of 
radium  treatment.  Four  years  ago  I  reported  my  results  with 
sixteen  cases:  in  1918  I  gave  a  report  on  forty-five  and  at  the 
present  time  I  am  reporting  from  an  experience  with  about  100  cases 
of  this  disease. 

Concerning  the  treatment  Robert  Knox  makes  the  following  state- 
ment: "In  acute  cases  it  has  been  found  that  treatment  by  radia- 
tions must  be  supplemented  by  (a)  rest  in  bed,  (b)  dietetic  treatment, 
and  (c)  treatment  by  drugs.  The  combined  treatment  is  always  more 
efficacious  than  either  alone." 

This  practice  has  been  followed  in  our  treatment.  Patients  are 
urged  to  avoid  all  excitement,  and  to  take  as  much  rest  as  possible. 
They  are  also  urged  to  eat  very  little  meat  but  to  take  plenty  of 
other  nourishing  foods,  such  as  milk,  eggs  etc.  The  use  of  an  ice- 
bag  over  the  heart  is  recommended,  capsules  are  prescribed  contain- 
ing quinine  hydrobromate,  grs.  6  t.  i.  d.  together  with  ergotine,  grs.  1 
t  L  d.  I  also  prescribe  a  mixture  of  strontium  bromide  with  a 
bitter  tonic  and  salines  in  the  morning  in  order  to  secure  free 
elimination.  In  many  cases  the  above  treatment  alone  had  proved 
inadequate,  but  when  employed  with  radium  it  brought  about  improve- 
ment in  the  symptoms. 

In  applying  radium  over  the  thyroid  gland,  the  effect  required 
is  one  of  deep  penetration  with  a  minimum  skin  reaction.  In  order  to 
attain  this  result,  the  radium  must  be  so  screened  as  to  prevent 
the  action  of  the  short  but  powerful  beta  rays,  and  to  obtain  the 
benefit  of  the  more  penetrating  gamma  rays. 

If  the  case  is  very  far  advanced,  that  is,  if  there  is  extreme  nerv- 
ousness and  weakness,  the  patient  is  treated  in  a  hospital,  and  the 
radium  is  left  in  position  for  long  periods  of  time.  Less  severe  cases 
are  treated  in  the  office  for  shorter  periods  of  time.  The  first  course 
of  treatment  is  usually  the  heaviest,  and  varies  from  150  to  360  mg. 
hours,  according  to  the  severity  of  the  disease.  Subsequent  treatments 
range  from  50  to  150  mg.  hours,  varying  with  the  apparent  progress 
which  the  disease  has  made. 

Boggs,  in  a  paper  on  X-ray  treatment  of  Goitre,  speaking  of  the 
type  of  Goitre  which  occurs  during  adolesence,  states  that  this  type 
usually  recover  spontaneously,  that  if  they  do  not,  the  value  of  the 
medical  treatment  is  questionable,  and  it  is  not  desirable  to  re- 
sort to  surgery.  He  says  that  he  undertook  roentgen  ray  treatment 
reluctantly,  merely  to  secure  a  cosmetic  effect.  He  says:  "I  was 
amazed  to  find  that  the  treatment  resulted  not  only  in  a  distinct  gain 
of  weight,  and  bodily  strength,  but  also  in  the  correction  of  a  psychic 
instability  which  has  been  looked  on  as  a  matter  of  character  rather 
than  disease.  From  frivolous,  flighty,  irresponsible  girlhood,  the 
patient  passed  into  serene,  well-ordered  womanhood.  In  other  words, 
they  are  suffering  from  hyperthyroidism,  in  so  slight  a  degree  as  to 
give  no  characteristic  symptoms,  yet  sufficiently  to  affect  both  physi- 
cal and  psychic  strength. 

It  is  my  opinion  that  the  effect  of  radium  in  toxic  goitre  of 
adolesence  has  been  in  some  respects  similar  to  that  produced  by  the 
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X-rays,  but  that  the  former  has  many  advantages.  The  superiority  of 
radium  treatment  to  that  with  X-rays  is  very  well  expressed  by 
Dawson-Turner,  when  he  says:  "As  compared  with  X-rays  in  the 
treatment  of  this  condition,  radium  has  the  following  advantages: 
(a)  Absolutely  constant  emission  of  rays,  and  therefore  exact  dosage 
possible:  (b)  far  greater  penetration  of  its  rays,  so  that  the  deeper 
parts  of  the  gland  are  reached;  (c)  no  noisy  exciting  apparatus,  so 
that  the  treatment  can  be  applied  at  the  bedside  without  in  anyway  dis- 
turbing; the  patient.  The  words,  *dto,  tuto,  et  jucundV  can  fairly  be 
applied  to  the  radium  treatment  of  exophthalmic  goitre.* 
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Bowing,  Harry  H.:    The  Value  of  Radium  and  X-Ray  Therapy  in 
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"One  thousand  milligram  hours  of  radium  are  delivered  to  areas 
of  skin  each  3  cm.  by  4  cm.  covering  the  involved  glands.  The  num- 
ber of  areas  is  dependent  on  the  amount  of  involvement.  Fifty  or  100 
milligram  doses  of  radium  salt  or  emanation  are  contained  either  in 
a  universal  tube  applicator,  with  silver  walls  0.5  mm.  thick  or  in  a 
brass  capsule  of  equal  density.  The  radium  is  maintained  2.5  cm. 
from  the  skin,  being  filtered  through  the  wall  of  the  applicator  and 
2  mm.  of  lead.  The  duration  of  radiation  is  twenty  and  ten  hours, 
respectively,  for  the  silver  and  brass  applicators.  To  maintain  dis- 
tance, gauze  or  wood  (Balsa)  has  been  used.  This  wood  has  been 
used  satisfactorily  at  the  Mayo  Clinic  for  the  past  two  years,  as  it  is 
light,  soft  and  inexpensive.  A  disk  of  lead  S  cm.  by  4  cm.  and  2  mm. 
thick  is  placed  on  top  of  the  radium  applicator  to  complete  the  pack- 
age. Adhesive  plaster  is  used  to  strap  the  parts  of  the  block  together 
and  to  fix  it  to  the  patient. 


«i 


'If  the  top  surface  of  the  applicator  should  come  within  2  cm. 
or  3  cm.  of  the  adjacent  skin  surface,  it  is  thoroughly  protected  with 
a  sheet  of  lead  1  mm.  thick.  Interposed  between  the  lead  and  the 
surface  of  the  skin  is  a  sheet  of  rubber  1  mm.  thick  which  absorbs 
the  soft  secondaries  from  the  lead  sheet;  this  extends  1  cm.  beyond 
the  edges  of  the  sheet  of  lead." 


TREATMENT. 


From  5,000  to  6,000  mg.  hours  of  radium  are  applied  to  each  right 
and  left  cervical  and  to  supraclavicular  areas,  from  2,000  to  3,000 
to  the  infraclavicular  and  inguinal  areas  and  from  1,000  to  3,000  to 
the  axillary  areas.  Any  palpable  abdominal  glandular  enlargement 
is  blocked  off  in  a  manner  similar  to  that  described  for  the  cervical 
area.  Mild  reactions  such  as  malaise,  anorexia,  nausea  and  occa- 
sional vomiting,  are  usually  disregarded;  severe  reactions  are  avoided. 
Should  a  severe  reaction  occur,  the  radium  treatment  is  usually 
abandoned  for  a  period  of  from  two  to  three  days  or  until  the  patient 
returns  to  a  satisfactory  condition.  The  fluid  intake  and  elimination 
are  usually  encouraged  and  soda  bicarbonate  is  given  in  dram  doses 
three  times  a  day. 


"Two  to  four  areas  are  usually  radiated  at  one  time  with  an  in- 
terval of  two  or  three  days  between  treatments.  A  mild  or  intense 
erythema  may  occur  after  the  last  application  or  two  or  three  weeks 
later.  It  yields  readily  to  ordinary  treatment  and  lasts  from  three 
to  ten  days.  The  part  should  be  kept  dry  and  dusted  freely  with  a 
good  grade  of  bland  impalpable  dusting  powder.  No  secondary  skin 
changes  are  noted,  although  the  natural  skin  pigments  may  be  in- 
creased.   This  does  not  necessarily  follow  an  erythema." 


Bowing,  H.  H*  Rochester,  Minn.:    Topical  Applications  of  Radium. 
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The  treatment  of  the  acute  and  chronic  cases  of  Hodgkin's  dis- 
ease is  identical.  The  first  type  is  less  amenable  to  treatment  on 
account  of  its  rapid  clinical  course.  The  majority  of  the  patients 
are  treated  for  cervical  supraclavicular,  axillary  and  inguinal  glan- 
dular involvement  with  or  without  splenic  enlargement.  Roentgeno- 
grams are  taken  of  the  chest,  abdomen  and  pelvis  to  ascertain  the 
amount  of  involvement  of  the  deep  lymphatics. 

TBCHNIC. 

Superficial  lymphatic  enlargements  are  mapped  out  and  an 
erythema  dose  of  radium  delivered  to  each  square  inch  of  surface. 
If  the  nodules  are  discrete  and  small,  500  to  900  mg.  hours  of  radium 
with  distance  screening  are  applied  to  the  enlarged  node.  If  there 
is  splenic  enlargement,  six  areas  are  mapped  out  over  the  splenic 
area  and  50  mg.  of  radium  in  a  universal  round  applicator  screened 
with  2  mm.  of  lead  at  one  inch  distance  are  applied  for  periods  of 
four  hours  each.  If  the  roentgenograms  show  involvement  of  the 
thoracic,  abdominal  and  pelvic  lymphatics,  deep  x-ray  therapy  is 
applied  in  the  respective  areas. 
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TREATMENT. 

"The  principles  of  cross  fire  as  well  as  deep  therapy  are  made  use 
of  in  the  treatment  of  leukemia  by  surface  applications  of  radium. 
The  technic  of  such  radium  therapy  may  be  illustrated  by  the  strik- 
ing effect  of  radium  when  applied  in  the  proper  manner  to  the  sur- 
face over  the  enlarged  spleen  in  cases  of  myelogenous  leukemia.  For 
this  the  following  details  have  been  elaborated. 

The  area  of  the  enlarged  spleen  is  carefully  and  plainly  marked 
out  with  skin  pencil  or  grease  paint  (of  red  or  black  color)  the  outline 
being  obtained  by  percussion  and  palpation.  The  various  landmarks, 
such  as  the  costal  margins,  anterior  superior  spine  and  crest  of  the 
ilia,  the  symphysis  pubis  and  the  umbilicus  are  marked.  The  patient 
is  photographed  in  an  erect  position  in  both  front  and  side  views. 
A  series  of  small  squares  3  cm.  in  diameter,  when  the  radium  appli- 
cator is  2  cm.  in  diameter,  are  marked  over  the  area  of  the  enlarged 
spleen.  It  is  important  not  to  have  the  successive  application  areas 
too  near  together  or  the  skin  between  them  will  be  burned  by  the 
double  dose.  The  squares  thus  marked  out  are  numbered  serially. 
A  swathe  of  thin  cotton  cloth  is  carefully  fitted  to  the  abdomen,  and 
the  outline  of  the  spleen,  bony  landmarks  and  small  squares  is  traced 
upon  it  This  swathe  must  be  smoothly  and  accurately  fitted  and 
kept  in  accurate  position  by  means  of  the  landmarks  above  mentioned, 
for  it  is  left  in  place  during  each  single  series  of  treatments.  The 
purpose  of  this  swathe  is  to  avoid  the  irritation  of  repeatedly  apply- 
ing and  removing  the  adhesive  plaster  which  holds  the  radium  appli- 
cator in  place,  for  it  has  been  found  that  the  area  which  is  being,  or 
has  been  radiated  is  particularly  sensitive  to  injury  from  the 
repeated  application  and  removing  of  adhesive  plaster.  Indeed,  such 
added  irritation  may  induce  vesiculation  or  even  superficial  ulceration 
of  the  skin.  Tracings  of  the  areas  and  landmarks  marked  on  the 
swathe  are  now  made  on  tracing  cloth,  which  serves  as  a  chart  for 
guidance  in  the  following  series  of  treatments.  This  affords  a  con- 
venient and  accurate  method  of  recording  the  changes  in  the  size  of 
the  spleen,  and  in  avoiding  injury  to  the  overlying  skin  in  the  effort 
to  give  sufficient  radiation  to  the  underlying  lesion.  With  the  chart 
as  a  guide,  the  radium  applicator,  screened  with  2  or  3  millimeters 
of  lead,  15  to  20  thicknesses  of  filter  paper,  and  wrapped  in  gauze, 
is  now  applied  to  each  of  the  squares  in  the  order  indicated.  It  is 
necessary  also  to  add  at  least  as  much  filtration  and  protection  to 
the  external  side  of  the  applicator,  for  the  patient  may  inadvertently 
rest  the  arm  or  leg  on  the  applicator  during  sleep,  and  a  severe  burn 
may  thus  result.  The  filter  paper  is  applied  to  avoid  the  irritating 
effect  of  the  secondary  rays  from  the  lead,  and  the  gauze  adds  to  the 
comfort  of  the  patient.  If  it  is  desired,  the  applicator  may  be  ren- 
dered even  more  comfortable  by  substituting  25  to  30  layers  of  gauze 
instead  of  the  filter  paper.  After  from  four  to  six  weeks  a  second 
series  of  treatments  is  usually  necessary,  the  interval  between  being 
determined  by  examinations  of  the  blood  and  by  the  local  condition 
of  the  skin.  If  the  details  here  described  are  followed,  however,  no 
effect  will  be  produced  upon  the  skin  other  than  very  faint  pigmen- 
tation after  several  series  of  radium  treatments.  The  size  of  the 
spleen  and  the  bony  landmarks  should  be  marked  out,  a  new  swathe 
fitted,  and  tracings  made  at  each  sitting/' 
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DOSAGE. 

When  from  50  to  60  milligrams  of  radium  element  or  millicuries 
of  radium  emanation  are  employed,  evenly  distributed  over  a  surface 
applicator  2x2  cm.  in  diameter  and  the  filtration  and  protection  above 
mentioned,  is  used,  the  radium  may  be  left  in  each  position  from  4 
to  6  hours— 4  hours  if  there  are  60  milligrams,  6  hours  if  there  are 
50  milligrams  and  if  the  infiltration  is  8  millimeters  of  lead. 

With  this  amount  of  radium  and  the  above  teehnic,  it  is  possible 
for  complete  remission  in  leukemia  to  occur  with  three  series  of 
treatments  Amounts  of  radium,  however,  as  small  as  25  milligrams, 
even  when  this  is  in  the  form  of  a  tube,  have  reduced  the  spleen  to 
normal  sine,  and  have  caused  the  characteristic  improvement  in  the 
blood  and  in  the  general  condition  of  the  patient,  but  the  time  required 
la  longer  and  the  series  of  applications  more  numerous. 

TECHNIC. 

When  Radium  is  used,  screens  or  filters  of  lead,  2  to  8  millimeters 
in  thickness,  of  brass  1.2  millmeters  or  other  heavy  metals  such  as 
silver,  gold  or  platinum,  allow  the  penetrating  hard  beta  and  gamma 
rays  to  pass  and  intercept  the  alpha  and  soft  beta  rays  which  would 
otherwise  be  absorbed  and  cause  destructive  changes  in  the  super- 
ficial tissues.  As  the  amount  of  the  more  penetrating  rays  is  only 
a  small  portion  of  the  total  activity,  less  than  5%,  it  is  necessary  in 
deep  therapy  to  make  exposures  correspondingly  long. 
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Bowing,  H.  H.,  Rochester,  Minn.:  Topical  Applications  of  Radium. 
-Amer.  Jour,  of  Roentgenology,  Dec.  1920. 
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More  radium  is  given  in  cases  of  acute  splenomyelogenous 
leukemia  than  in  the  chronic  cases  in  order  to  put  the  patient  in  the 
chronic  state  as  rapidly  as  possible.  Satisfactory  remissions  are 
obtained  in  practically  all  cases. 


TECHNIC. 

The  amount  of  radium  used  is  100  mg.  in  the  acute  cases  and 
50  mg.  in  the  chronic  cases.  The  radium  is  placed  in  a  universal 
round  applicator  walled  with  0.5  mm.  of  silver,  with  2  mm.  of  lead 
as  a  filter  at  one  inch  distance.  Six  to  eight  areas  are  mapped1 ,  out 
over  the  area  of  lymphatic  or  splenetic  enlargement.  The  time  of 
each  application  is  four  and  three  hours,  respectively. 

The  treatment  is  repeated  at  weekly  intervals  until  a  series  of 
three  or  four  have  been  given.  During  the  treatments  the  blood  is 
examined.  If  the  hemoglobin  and  red  cells  decrease,  the  treatment 
is  discontinued  and  a  six  weeks  rest  is  given.  All  patients  are  sup- 
ported medicinally.  Dietary  measures  and  daily  activities  are  also 
controlled. 
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Gifftn,  Herbert  Z*  Rochester,  Minn*:    Observations  on  the  Treat- 
it  of  Myelocytic  Lenkemfa  by  Radium.— Boston  Medical  and  Sur- 
ffieal  Journal,  CLXXV1I.,  pp.  686-691,  November  15,  1917.    Radium, 
1918. 
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Thirty*  consecutive  cases  were  treated  by  means  of  surface  appli- 
cation of  radium  element  over  the  enlarged  spleen. 

DOSAGE. 

From  50  to  100  mg.  were  used.  As  screens,  2  mm.  of  lead  and 
36-in.  of  wood  were  used.  The  spleen  was  mapped  out  into  squares 
and  the  radium  applied  oyer  every  square  from  two  to  four  hours, 
with  a  total  exposure,  usually,  of  24  or  86  hours. 

In  26  cases  there  was  definite  improvement  of  the  anemia  con- 
comitant with  the  improvement  of  the  general  condition. 
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Janeway,  Henry  H.:  The  Use  mi  Buried  Kwrattam  in  the  Trent- 
it  of  Malignant  Tumonu— *Am#rsem  Journal  of  Roentgenology, 
aty,  1920;  pp.  825-827. 
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Indications  for  the  nae  of  buried  emanation  in  the  lymphatic 
glands. 

In  primary  or  metastatic  tumors  of  the  lymphatic  glands,  which 
form  spherical  masses,  more  especially  those  adherent  to  surrounding 
tissue  but  not  in  too  intimate  relation  to  important  nerve  trunks. 

(See  Janeway*s  Chart  of  Dosage  at  the  Memorial  Hospital*  filed 
under  D. — Dosage  Emanations.) 
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Young,  H«fB  &,  and  Wn.  Fronts,  James  B.  Brady  Uroiogical  In- 
state,  Johns-Hopkins  Hospitals    Carcinoma  of  the  Genito-Urinary 

of  Urology,  I.,  505-541,  December,  1917. 
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TREATMENT. 

Young  describes  in  detail  the  treatment  of  carcinoma  of  the  pros- 
tate and  seminal  vesicles  by  the  three  portals — the  urethra,  the  blad- 
der and  the  rectum.  In  twelve  cases  external  and  internal  applica- 
tion was  made.  In  three  cases  the  treatment  was  entirely  external. 
These  three  cases  showed  no  improvement.  The  other  12  cases 
allowed  improvement. 

TECHNIC. 

In  practically  all  of  the  66  cases  of  cancer  of  the  prostaite  re- 
ferred to  by  Young,  he  used  103.7  mm.  of  radium  element  in  a  glass 
tube  24.3  mm.  in  length  and  3.4  mm.  in  diameter.  In  all  cases  of  pros- 
tatic carcinoma  the  glass  tube  was  placed  in  a  platinum  capsule  29.5 
mm.  long,  6.5  mm.  m  diameter  and  1.5  mm.  thick.  Young  used  his 
specially  devised  instruments  to  place  this  platinum  tube  against  the 
diseased  mass.  These  instruments  are  fully  described  by  Dr.  Young 
and  illustrated  in  the  Jour.  American  Med.  Ass.  April  21,  1917.  This 
article  was  reprinted  in  Radium,  June,  1917. 

DOSAGE. 

In  some  Urethra  and  Bladder  cases  five  hours  radiation  was  given. 
The  position  of  the  radium  being  changed  hourly.  As  a  rule  it  was 
found  from  twelve  to  fifteen  hundred  milligram  hours  might  be  given 
in  the  course  of  a  month  provided  radiation  at  any  one  point  did  not 
exceed  100  milligrams  during  one  treatment. 

In  trans-rectal  treatments  Young  endeavored  to  give  from  1500 
to  2000  milligram  hours  in  the  course  of  six  weeks  or  two  months, 
using  the  same  precautions  outlined  for  the  urethra. 

In  External  Radium  Treatments  1500  to  2000  mg.  were  used  from 
8  to  15  hours  at  a  distance  of  tihree  inches  from  the  skin. 


Dj       -.»;■.:■         )  vi».-.:.:;  ..{  .  j.mi:1  .vlnoi'l  .m'tf  bur.  ..•!  riguH  .^niio/ 

i 


!i    '-J-tj;  ?    ;:  -,.,.         uv*      -i  ..Mii'ViT   -ifl.    ■■».*,      y  i.ij   ;:■  i      .  zi»unr    -.*.'.•    .v..; 

.  in  ->  r r* o  /m r.  i ; :  i  to-* orf> 

.-ir/n  ■:■■ : 


■■  ■  I    ■ 


-.')    j.-.i    ,Ju    'l* ■■»■./  ■      i-    -.■•   ::■•»   in-    ■•  '*    "l«>      lU     ;  l'iir>i  *^>4Ti4    ill 
.     ,:p--rfi-i!..  ■'!..•.        ■     f 'i"  V.:p-   h  .'e.xi   *.i  wj-*Y     [d  oj   f**Ti«»"i 
--.»!■  ji  :-.-  -: .-  ..  II..  .  1    .:-'J-  ■  i  ■'.     •;  ..'•■/.■■  i  ■■'  t-iTi;  is;^::j'  r*  .iniif  i-.l-L'  aHui 

■  'V    V -.•--•i ■ . >  i'.i'\i''iU.\  .     s    [■    -,  :«;    -.ii-     t-'ii3  -.^sh:  ■   :i   f.f'iun"  rji:*»  -jiii:* 

:    ;■■>;  r    ■■  •-■     •'  n    ■■     ■»    '.r::.    ,..*■  :rfi».:Ij    r.;     :iii:«    o.^    .34;'nf     f»wn 

•:ri  :'>rii'-    :.    i-l.'.1  .■ii-"  *:.r         i?  "o;:'«  u    .J"n*>mi»  !'-•::  ^Orivii.-   y :  i*u'.tf<|9 

\iTiioY     :*'.    '■*'  :  -<i  «  .- i.      ..'!    .:■    '..':r  -.nJ-sifi    ■   jtIT      .^.r.rn   n^jiOfcib 

r!:'    ."  I*  ■'       ■   •!.  :/■.    ■■  '     ■  -_*•/!  n:;'rii-iinA   -in-r.  -v't  rf   !'.  W^itei-ii?  L»iu& 

.;♦  ■   x->tu}i.    ;-':;hp5I   ci  [«c»*iM  »<i-.*-i   oiw;  ^!oi>*fi 

■  :..-  ■  ■;  ;:  •  A  :-  iv::i;r»  •fi.«:-»'!  ir-uii'i:  i  »■•*  +»-  .''..'vj-t^  -.-  ,  T 
■  iv.*«  n;  :':■■■.■:  .■■■•■■i-l  ■  ;,.-;i  t:"r  !■  ni-Mi.-r{  iriViVt  ».'  •■.•*■»'/;  <-r: . •  $  f  '.  •  /■ 
■■>:■   f*       ■  >.           ;      -r..    .:  .  ■«.'■  •;,.,i!f:i  i'll-i/oi^  '^-.t.ii!'  ."  ':•.   -    -»    .>  . 

.1  ■■     ::.'»i'      .;\     .'.mi!    •!■    ■  .r-;;  .;:  liiffi      !«>,    ■ 
■    ■"         -         ■■■.■■:.         i  ■■.;  ■    .i/'      :■:•■-,:;;  *-.:    l,-..:--,  ■■.      ■.•.■/i.*    r. 

^     .!•■■■       i  ■.    ■:,,i  ■.'•,■■'  fn    .;...'!    ;:-.-iv:»  ■   ■      * 


Pfaack,  A.  E.  Hayward,  London*    A  Report  of  the  Work  Carried 
at    the   Radius  Institute,   Lcmdm*— Annual  Report  far   1918. 
August,  1919. 
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The  progress  of  this  disease  is  often  retarded,  and  the  distress- 
ing symptoms  relieved,  by  appropriate  radium  treatment. 

TREATMENT. 

If  the  disease  be  confined  to  one  lobe,  forming  a  definite  circum- 
scribed nodule,  the  use  of  a  powerful  emanation  tube  screened  with 
1  mm.  of  silver,  and  buried  in  the  growth  for  24  hours  is  to  be  recom- 
mended; but  when  the  condition  is  generalized,  treatment  is  best  car- 
ried out  by  means  of  an  emanation  tube  with  an  initial  activity  of 
about  75  mg.  screened  with  1  mm.  of  silver,  and  inserted  in  the 
penultimate  portion  of  a  bi-coude  catheter.  This  is  placed  in  the  pros- 
tatic urethra,  and  exposures  of  two  hours  duration  given  on  each 
of  four  or  five  successive  days.  This  is  supplemented  by  the  use  <t 
powerful  screened  applicators  placed  over  the  perineum,  and  a  100 
mg.  tube  screened  with  2  mm.  of  lead  and  3  mm.  of  rubber  being 
placed  in  the  rectum  in  contact  with  the  base  of  the  prostate. 

The  perineal  and  rectal  exposures  should  oe  of  from  24  to  80 
hours  duration  spread  over  five  or  six  days. 

As  these  dosages  are  expressed  in  terms  of  Radium  Bromide 
they  must  be  divided  by  two,  to  obtain  the  proper  dosage  in  terms 
of  Radium  Element. 
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Herbal,  B.  H.:  Journal  of  American  Medical  Aeeociation,  1919, 
JCXII,  1610.    Surgery,  Gynecology  and  Obetetrice,  October,  1919, 
-  811. 
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By  the  use  of  radium  embedded  in  the  carcinomatous  prostate  at 
six  different  points  the  author  has  obtained  excellent  clinical  results. 
His  technique  consists  of  exposing  the  prostate  suprapubically  and 
placing  the  radium  into  the  prostatic  mass  through  the  bladder.  Six 
weeks  to  two  months  later  the  prostate  is  exposed  perineally  and  the 
radium  again  placed  in  the  gland  in  a  similar  manner.  In  one  case 
reported  in  the  article  the  result  was  all  that  could  be  desired. 
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Janeway,  Henry  H.  (Memorial  Hospital,  N.  Y.  City) :  The  Treat- 
eat  of  Malignant  Tumors  of  the  Thymus  Gland  by  Radium. — 
mnala   of  Surgery  LXXI,  April  1920,  pp.  460-71. 
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Because  of  nixie  cases  with  primary  new  growths  of  the  medias- 
tinum treated  at  Memorial  Hopsdtal  or  observed  by  him,  Jane  way 
believes  "we  have  in  radium  an  agent  by  which  we  may  hope  to  pro- 
duce a  cure  of  certain  malignant  new  growths  of  the  thymus 
gland.    *    *    *    * 

The  favorable  results  obtained  in  the  cases  of  our  series  which 
are  still  well  for  a  year  to  a  year  and  a  half  depend,  no  doubt,  upon 
the  fact  that  these  tumors  belonged  to  the  less  malignant  type  of 
lymphosarcoma. 

Early  diagnosis  and  familiarity  with  the  clinical  course  of  these 
tumors  is  most  important.     *     * 

In  all  cases  x-ray  examination  is  the  one  aid  to  diagnosis  which 
is  of  the  utmost  importance.  The  location  and  appearance  of  the 
shadow  are  characteristic.  It  is  immediately  above  the  pericardium, 
higher  than  the  usual  location  of  that  due  to  enlargement  of  the  peri- 
bronkhial  glands.  The  character  and  location  of  the  shadow  are 
well  shown  in  the  radiographs  of  the  cases     *     *     *     reported. 

The  radiograph  is  thus  a  valuable  means  of  diagnosis. 

DOSAGE. 

In  one  case  five  applications  were  made  of  an  average  of  547 
me.  This  was  screened  with  3  mm.  lead  tubes  or  with  1  mm.  plat- 
inum tubes  applied  over  the  sternum  at  a  distance  of  2  cm.  for  three 
hours,  and  to  the  right  and  left  axilla  for  four  hours.  Over  the  axilla 
the  distance  was  6  cm. 

In  another  case  2030  mc.  were  applied,  filtered  through  2  mm. 
of  lead  at  a  distance  of  10  cm.  for  9  hours. 

In  another  case  1000  mc.  filtered  through  2  mm.  of  lead  were 
applied  over  the  sternum  for  18  hours  at  a  distance  of  10  cm. 

In  another  case  5076  mc.  hours  were  applied,  filtered  through 
2  mm.  of  lead  at  a  distance  of  4  cm.,  applied  over  the  upper  portion 
of  the  sternum. 

CONCLUSIONS. 

In  conclusion  it  may  be  stated:  (1)  Malignant  new  growths, 
particularly  lymphosarcomata  of  the  thymus  gland  are  of  more  fre- 
quent occurrence  than  has  hitherto  been  believed;  (2)  Radium  offers 
to  patients  with  this  disease  a  real  relief,  and  in  certain  cases  a  pros- 
pect of  cure;  (3)  Every  effort  should  be  made  to  treat  these  cases 
with  radium  during  an  early  stage,  and,  in  order  to  do  this,  the 
possibility  of  malignant  disease  of  the  thymus  should  be  considered 
and  a  radiograph  taken  in  the  earliest  stages  of  the  intrathoracic 
affections. 
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Heubkin,  A.  C:  Radium  Treatment  ef  Enlarged  Thymus  Glands 
■  Infanta.  American  Journal  Roentgenologyf1920  n.a.  VII,  191. 
Lbstraeted  in  Surgery,  Gynecology  and  Obstetrics,  August,  1920. 
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"Enlargement  of  the  thymus  gland  is  a  comparatively  common 
affection  in  infants  and  in  a  great  many  cases  the  direct  or  indirect 
cause  of  sudden  death.  The  condition  may  be  recognized  easily  from 
the  history  physical  examination  and  roentgenogram.  Up  to  a  little 
more  than  two  years  ago  roentgen  therapy  was  believed  to  be  the 
only  effective  method  of  treatment.  At  that  time  the  author  used 
radium  on  a  well  defined  case,  partly  as  an  experiment  and  partly 
because  of  the  observation  that  radium  caused  a  more  rapid  diminu- 
tion in  the  sise  of  other  pathologic  overgrowths.  As  the  result  was 
so  eminently  satisfactory  he  has  treated  all  other  cases  in  the  same 
way. 

The  technique  followed  was  crossfiring  with  100  mg.  of  radium 
element  filtered  through  0.3  mm.  silver  at  %-in.  skin  tube  distance 
through  four  portals  of  entry,  the  tube  being  placed  over  the  an- 
terior aspect  of  the  chest  directly  over  the  thymus  gland.  The  tube 
was  left  two  hours  in  each  position  making  a  total  dosage  of  800 
mg.  hours.  However,  as  time  is  such  an  important  factor  in  these 
serious  cases,  Heublein  now  uses  200  mg.  with  half  the  time  of  ex- 
posure. 

In  his  series  of  41  cases  the  dosage  administered  seemed  to  be 
sufficient  to  cure  large  as  well  as  small  thymic  overgrowths  in  one 
application,  and  as  it  has  been  proven  conclusively  that  the  thymus 
has  no  function  after  birth,  there  need  be  no  fear  of  over  treatment. 
In  none  of  the  author's  cases  was  there  any  tendency  to  regeneration 
of  the  gland.  Possibly  these  results  could  have  been  obtained  by  a 
single  intensive  X-ray  treatment,  but  no  such  results  have  been  re- 
ported in  the  literature.  Radium  as  well  as  the  Roentgen  ray  is 
specific  in  its  effect,  but  radium  has  the  following  advantages:  it  is 
portable;  it  gives  the  desired  result  in  one  treatment;  its  use  is 
simple  and  therefore  the  dangerous  element  of  fright  which  causes 
infants  to  resist  the  fixation  necessary  in  roentgen-ray  treatment  and 
which  may  be  the  exciting  cause  of  thymic  crisis  and  death  is  elimi- 
nated. In  addition  the  procedure  is  safe  as  the  skin  tube  distance 
never  varies  even  in  the  treatment  of  a  very  refactory  child.  De- 
tailed reports  of  four  cases  are  given." 


Brayton,  Howard  W*  and  HeuMein,  A.  G,  Hartford,  Genn.:  En- 
larged Thymus  GlandV- Boston  Medical  and  Surgical  Journal,  Decem- 
ber 26,  1919. 
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TREATMENT. 

Four  marks  are  made  in  the  form  of  a  rectangle  over  the  thymic 
area  and  the  none  is  instructed  to  allow  the  radium  to  remain  2 
hours  in  each  area.   Child's  head  should  be  held  in  a  flexed  position. 

DOSAGE. 

100  milligrams  of  radium  element  screened  with  0.5  mm.  silver 
tube  wrapped  in  gauze  so  that  when  applied  to  cheat  by  adhesive  it 
will  be  }i  inch  from  skin  surface. 

MOne  treatment  alone  suffices  to  effect  a  cure,  even  in  the  severest 
forms  of  the  disease" 

END  RESULTS 

Thirty-four  cases  have  been  treated.  "In  every  instance  there  fol- 
lowed a  prompt  and  lasting  disappearance  of  all  symptoms.* 
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Pinch,  A.  E.  Hayward,  F.R.C.S*  Medical  Superintendent  Radium 
Mtitute,  London:  A  Report  of  Work  Carried  Out  at  the  Radium 
attitute.  I*mdon. — Annual  Report  for  1918.  Radium,  September,  1919. 
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In  the  earlier  stages  of  this  condition,  before  caseation  has  oc- 
curred and  fluctuation  is  appreciable,  radium  treatment  is  often  of 
great  value,  as  it  will  occasion  shrinking:,  and  fibrosis  of  the  affected 
glands,  thus  postponing  or  averting  the  employment  of  surgical  meas- 


DOSAGE. 

Half -strength  ^applicators  screened  with  1  mm.  of  silver  are  em- 
ployed, the  total  exposure  being  of  eighteen  to  twenty-four  hours 
duration,  distributed  over  three  or  four  days. 

♦In  terms  of  radium  element,  this  would  be  a  quarter  strength 
applicator. 
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-Amer.  Jour,  of  Roentgenology,  Dec.  1920. 
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The  simple  type  of  tuberculous  adenitis  offers  the  best  result. 
If  supperation  is  present,  curetting  or  drainage  may  be  necessary. 

The  patient  is  supported  with  general  hygienic  and  dietary  mea- 
sures. Hyaline  or  calcarious  adenitis  may  be  an  end  result  follow- 
ing radiation. 


TECHNIC. 

An  erythema  dose  of  radium  is  applied  to  each  square  inch  of 
surface  covering  the  enlarged  lymph  nodes.  Should  the  nodes  be 
discrete  and  enlarged,  500  to  900  mg.  hours  of  radium  is  applied. 
The  dose  Is  determined  by  the  size  of  the  nodes.  The  treatment  is 
repeated  every  six  weeks  until  all  signs  of  activity  have  disappeared. 
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Henriques,  A.,  and  MenTille,  E.  J.  (New  Orleans) :  "Radium  in 
reatment  of  Myelogenous  Leukemia."  Ths  Journal  of  the  A.  Af.  A., 
in.  6,  1928,  No.  1,  pages  61,  62. 
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TECHNIQUE  AND  RESULTS. 


Henriques  and  Menville  report  their  observations  in  the  treat- 
ment of  chronic  myelogenous  leukemia  by  the  surface  application 
of  radium  over  the  spleen.  One  patient  is  m  good  condition  eighteen 
months  and  another  fifteen  months  since  treatment  began.  A  third 
patient  shows  a  similar  improvement  in  the  past  eight  months.  An 
enormous  spleen,  extending  almost  to  the  right  lateral  abdominal 
wall  and  almost  to  the  symphysis  pubis  and  protruding  markedly  both 
toward  the  front  and  the  left,  has  been  so  reduced  in  size  that  it 
cannot  be  palpated  fifteen  months  after  treatment  began.  The  white 
cells  have  shown  a  progressive  decrease  to  the  neighborhood  of 
20,000.  The  myelocytes  have  shown  a  marked  reduction.  The  red 
cells  in  two  cases  increased  from  2,000,000  to  above  6,000,000  in 
about  ninety  days.  The  hemoglobin  has  shown  a  marked  rise.  These 
results  were  accomplished  by  a  total  dosage  of  from  2,200  to  2,400 
mg.  hours  spread  over  four  areas  near  the  center  of  the  spleen, 
through  the  skin,  repeated  monthly.  The  dosage  employed  at  each 
sitting  was  from  550  to  600  mg.  hours. 


Pinch.  A.  E.   Hay  ward,   London:     A  Report  of  the  Work   Carried 
>oI     at    the    Radium    Institute,    London. — Annua!    Report    for    1918. 
tan,  August,  1919. 
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Radium  rapidly  produces  great  and  permanent  improvement  in 
these  conditions,  especially  when  they  have  not  existed  for  any  length 
of  time,  and  occur  in  young  subjects. 

TECHNIC. 

The  routine  treatment  consists  in  exposures  of  eighteen  to  twen- 
ty-four hours'  duration  with  half -strength*  applicators,  screened  with 
I  mm.  at  silver,  the  series  being  repeated  at  intervals  of  about  six 
weeks. 

A  gradual,  but  steady,  nbsorption  of  the  keloidal  or  fibrous  tis- 
sues occurs,  and  there  is  but  little,  if  any,  surface  reaction.  The 
tenderness  and  itching  uf  the  keloidal  tissiMS  if  present  usually  dis- 
appears within  a  fortnight  nf  the  flrat  treatment. 

•As  this  report  is  in  terms  of  radium  bromide,  which  is  a  salt 
containing  53.6  per  cent  of  radium  element,  it  is  necessary  to  divide 
this  strength  by  two  to  express  the  dosage  in  term:-  of  radium  ale- 


Yankaner,  S.:    Two  Cases  of  Long  Tumor  Treated  Bronchoscopic- 
ly.    N.  Y.  Med.  J.  &  Med.  Rec,  1922,  cxv,  741.    Abstracted  in  S.  G. 
O.,  October,  1922,  p.  276. 
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'In  the  first  case  reported,  the  left  main  bronchus  was  occluded 
2  inches  from  the  bifurcation  by  a  smooth  rounded  mass  which  the 
author  diagnosed  as  a  fibroma. 


"Under  local  anesthesia  the  growth  was  removed  piecemeal  with 
the  use  of  biting  forceps.  After  the  patency  of  the  bronchus  was 
re-established,  the  patient  began  to  improve  and  within  six  weeks 
was  free  of  all  symptoms. 

"In  the  second  case  bronchosopic  examination  revealed  an  intra- 
bronchial  mass  which  was  granular  in  appearance  and  suggested 
malignancy. 


TREATMENT. 


"This  case  was  treated  by  radium  emanation  placed  by  means 
of  the  bronchoscope,  and  the  external  application  of  a  radium  cap- 
sule. A  symptomatic  recovery  followed  and  at  the  time  this  article 
was  written  (one  month  later)  the  patient  appeared  to  be  well." 


Pancoast,  Henry  KL,  M.D.,  Philadelphia.    "Modern  Treatment  of 
lancer  of  the  Lip."    Surgery,  Gynecology!  Obstetrics,  May,  1922. 
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"Our  technique  comprises  a  preliminary  radiation  of  the  area  of 
the  primary  lesion  and  well  beyond  all  apparent  evidences  of  involve- 
ment by  radium.  Cross  firing  is  practiced  as  far  as  is  possible,  and 
we  aim  to  produce  a  severe  reaction.  At  the  same  time  the  region 
of  lymphatic  drainage  is  well  radiated  by  radium,  across  the  face  from 
the  level  of  the  posterior  aspect  of  one  submaxillary  salivary  gland 
to  the  same  point  on  the  opposite  side.  A  full  dose  of  x-rays  is  then 
given  over  each  side  of  the  neck,  and  as  the  submental  and  submaxil- 
lary triangles  are  not  apt  to  receive  their  full  share  of  the  dosage 
because  of  the  protection  of  the  mandible,  these  areas  are  given  an 
additional  dose  of  radium.  This  additional  dose  of  radium  produces 
a  severe  but  not  dangerous  reaction.  If  the  case  is  being  thus  pre- 
pared for  the  surgeon,  we  advocate  waiting  for  the  reaction  to  have 
reached  its  maximum  and  to  subside  slightly  before  operation,  in 
order  that  the  maximum  effect  upon  the  lymphatic  channels  as  well 
as  cancer  cells  may  be  brought  about.  If  the  case  does  not  come  from 
the  surgeon  we  proceed  immediately  to  destroy  the  primary  lesion 
by  electrothermic  coagulation,  for  two  reasons:  to  obtain  the  added 
advantage  of  heat  and  to  relieve  the  patient  of  the  discomfort  result- 
ing from  the  severe  radiation  of  the  primary  lesion.  When  a  large 
mass  of  tissue  is  thus  removed,  there  is  some  danger  from  secondary 
hemoiThage  when  the  slough  separates,  and  the  patient  is  instructed 
how  to  stop  the  bleeding  by  pressure.  Patients  suffer  little  or  no 
pain  and  there  is  only  the  annoyance  from  the  sloughing  process. 
Healing  is  complete  in  two  weeks  or  a  month.  Usually  there  is 
insufficient  deformity  to  require  subsequent  plastic  surgery.  As 
this  procedure  does  not  entail  possible  surgical  trauma  to  cancerous 
tissue,  we  do  not  fear  the  possibility  of  metastasis  appearing  later. 
The  radiation  of  the  neck  is  repeated  once  or  twice  at  subsequent 
periods. 

In  dealing  with  cases  belonging  to  the  second  group,  we  have 
practically  discontinued  giving  postoperative  radiation,  unless  it  is 
employed  as  an  anteoperative  measure  as  well  as  the  results  do  not 
warrant  its  use.  Cancer  once  directly  traumatized  by  surgery  without 
a  complete  removal  and  without  previous  radiation  does  not  respond 
well  to  any  form  of  treatment,  and  all  too  frequently  upon  the  radiol- 
ogist is  laid  the  blame  for  the  inefficacy  of  radiation. 

"If  we  are  expected  to  treat  cases  at  all,  we  should  surely  be 
accorded  the  privilege  of  directing  that  treatment  along  such  lines 
as  our  experience  shows  to  be  the  most  effectual.  The  technique  we 
now  employ  in  cases  belonging  to  the  second  group  deals  with  the 
primary  lesion,  lymph-channel  areas,  and  the  glandular  regions  in 
exactly  the  same  way  as  in  the  first  group,  with  the  destruction 
of  the  primary  lesion  by  electrothermic  coagulation.  If  the  enlarged 
glands  do  not  subside  or  do  not  diminish  with  reasonable  rapidity,  we 
may  either  try  radiation  (radium  implantation)  or  refer  the  case  for 
block  dissection,  in  which  case  we  may  regard  the  treatment  already 
given  as  an  anteoperative  procedure.  If  the  case  is  referred  to  us 
by  a  surgeon,  the  anteoperative  treatment  is  given  in  the  same 
manner  as  for  group  one  cases,  and  the  case  is  then  referred  back 
for  excision  and  block  dissection  as  soon  as  the  reaction  has  subsided 
somewhat.  It  is  then  referred  to  us  subsequently  for  postoperative 
treatment. 


Piancoast,  Henry  K.,  M.D.,  Philadelphia.    "Modern  Treatment  of 
Cancer  of  the  Lip."    Surgery,  Gynecology,  Obstetrics,  May,  1922. 
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In  this  connection  we  are  quite  in  accord  with  the  procedure  ad- 
vocated by  Dr.  Douglas  Quick  of  embedding  emanation  tubes  in  the 
operative  wound  at  all  suspicious  areas,  and  especially  where  lymph 
channels  have  been  cut  or  cancer  tissue  has  inadvertantly  or  of  neces- 
sity been  cut  into  and  not  removed  in  entirety.  The  resulting  slow 
radiation  and  intense  local  but  not  far  reaching  reaction  from  B-radia- 
tion  must  certainly  be  efficacious,  and  entails  no  danger  to  the  flap 
if  the  emanation  seeds  are  well  covered.  One  must  use  care  in  giving 
postoperative  radiation  following  this  procedure.  We  have  not  had 
the  opportunity  of  following  this  technique  because  of  the  lack  of 
an  emanation  plant  at  our  disposal.  The  frequently  flaunted  objec- 
tion of  anteoperative  radiation  making  the  operation  more  difficult 
seems  to  be  without  good  foundation,  according  to  the  statements  of 
those  who  employ  both  radiation  and  surgery,  especially  if  the  opera- 
tion is  not  performed  at  the  time  of  the  reaction.*9 
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Janeway,  Henry  H.:  The  Use  of  Buried  Emanation  in  the  Treat- 
of  Malignant  Tumors^-American  Journal  of  Roentgenology, 
July,  1920;  pp.  825-327. 
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Indications  for  the  Uae  of  Buried  Emanation  in  the  Month. 

It  should  be  used: 

First.  In  combination  with  surface  treatment  in  cancers  of  the 
lip  where  there  is  deep  infiltration  of  the  substance  of  the  lip. 

Second.  In  cancers  of  the  interior  of  the  mouth  not  limited  to 
the  alveolar  processes  with  the  exception  of  the  superior  alveolar 
process  in  those  originating  in  or  involving  by  direct  extension  the 
maxillary  sinus. 

Third.  In  practically  all  carcinomas  of  the  tongue  end  floor  of 
the  mouth. 

Fourth.    In  cancer  of  the  tonsil  and  adjacent  structures. 

(See  Janeway'B  Chart  of  Dosage  at  Memorial  Hospital  filed  under 
D — Dosage  Emanations.) 
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Boggs,  Russell  H.,  M.D.  (Pittsburgh,  Pa.):  Radium  mud  Deep 
herapy  in  the  Treatment  of  Malignancy  (Epithelioma  or  Cancer  of 
leLip).    Radium,  Vol  XVIII,  Nos.  4-5. 
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Primarily  all  epithelioma  or  cancer  of  the  lower  lip  should  be 
treated  by  radium  and  surgery  should  be  reserved  for  correcting  the 
deformity  in  cases  in  which  the  disease  has  caused  loss  of  tissue  be- 
fore radiation  was  begun  and  for  the  removal  of  vestiges  of  the 
disease  which  remain  in  the  muscle  tissue  after  advanced  cases  have 
been  radiated.  The  lymphatic  glands  in  both  sides  of  the  neck  should 
receive  thorough  radiation  and,  if  any  glandular  involvement  is  pres- 
ent, radium  should  be  imbedded  into  the  palpable  cancer  enlargements. 
If  epithelioma  of  the  lip  is  removed  surgkally  the  routine  bilateral 
block  dissection  has  been  followed  as  the  orthodox  procedure.  Then 
why  omit  radiating  these  glands  in  both  early  and  late  cases? 

The  following  are  some  of  the  reasons  why  lower  lip  cancer  should 
be  treated  by  radkun: 

First— More  cases  can  be  cured. 

Second — The  disease  can  be  successfully  removed  in  a  large 
percentage  of  the  cases  without  opening  the  lymphatics. 

Third — No  deformity  is  caused  by  the  treatment. 

Fourth — The  deformity  in  removing  a  primary  growth  from  the 
lip  by  the  V-shape  incision  is  an  uncomfortable  deformity,  especially 
if  a  thorough  operation  is  performed.  Because  of  the  great  sacrifice 
of  tissue,  there  is  always  a  hesitancy  on  the  part  of  the  surgeon  to 
remove  sufficient  tissue,  and  afterwards  the  contraction  is  often 
sufficient  to  irritate  the  scar,  which  may  be  the  exciting  cause  of  a 
prompt  recurrence. 

Fifth — Patients  will  submit  to  radiation  and  will  come  earlier 
when  they  realize  that  they  can  be  treated  successfully  with  radiation 
without  operation. 

For  these  reasons  the  treatment  of  cancer  of  the  lip  with  radium 
deserves  the  foremost  place. 
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Cancer  of  the  lower  lip  constitutes  more  than  2  per  cent,  of  all 
deaths  from  cancer. 

During  the  last  10  years  we  have  seen  122  cases  in  which  the 
diagnosis  of  epithelioma  of  the  lower  lip  was  made. 

For  the  purposes  of  routine  treatment  we  have  found  it  con- 
venient to  classify  epithelioma  of  the  lower  lip  into  three- groups: 

Class  One— Epitheliomas  which  may  begin  as  a  seborrheic-like 
crust,  a  small  recurrent  vesicle  or  fissure,  at  first  superficial,  later 
becoming  infiltrated  and  indurated,  etc,  and  situated  entirely  or 
almost  entirely  on  the  cutaneous  surface  of  the  lower  lip.  These 
lesions  are  generally  of  slow  growth  and  late  to  metastasize.  If 
metastasis  does  eventually  place  it  is  usually  in  the  smaller  and  more 
superficial  of  the  submental,  supracricoid  or  anterior  submaxillary 
glands,  which  are  easily  palpable  and  freely  accessible  to  treatment 
by  any  method. 

Class  Two— Those  which  are  so  located  that  one-third  or  more 
of  the  lesion  overlaps  the  mucocutaneous  border  of  the  lip,  though  no 
glandular  enlargement  is  easily  palpated.  *  *  *  *  These  are 
the  cases  which  have  in  the  past  so  frequently  deceived  both  the 
surgeon  and  radiotherapist  by  the  rapid  metastatic  development 
within  a  few  weeks  or  months  after  the  primary  growth  had  appar- 
ently been  successfully  treated  or  removed.  We  are  convinced  that 
routine  attention  toi  the  lymph  drainage  of  this  class  of  epitheliomas, 
however  early  or  localized  they  may  at  first  appear,  whether  the 
treatment  be  surgery  or  radiotherapy,  will  result  in  quite  a  percept- 
ible increase  in  the  percentage  of  cures. 

Class  Three — All  cases  in  which  more  than  half  of  the  malignant 
growth  is  situated  on  the  mucous  surface  of  the  lip  of  many  weeks 
or  months  duration,  and  cases  which,  owing  to  neglect  or  incomplete 
treatment,  have  had  a  marked  recurrence.  In  this  class  of  cases 
there  has  frequently  already  begun  in  the  submental,  submaxillary 
and  perhaps  the  upper  group  of  the  deep  cervical  glands,  metastases 
which  are  extremely  difficult  to  discover  and  remove.  In  this  class 
of  cases  the  prognos  by  any  known  method  of  treatment  is  always 
unfavorable. 

In  our  series  of  122  consecutive  cases  of  epithelioma  of  the 
lower  lip,  117  were  men  and  5  were  women,  the  ages  ranging  from 
23  to  86  years,  affecting  mostly  farmers  and  outdoor  laborers.  Treat- 
ment with  the  roentgen  ray  or  radium,  singly  or  combined  was  given 
to  107  patients.  Of  72  patients  treated  and  belonging  to  class  1, 
95.8  per  cent,  are  living  today  or  have  lived  for  more  than  3  years. 
Of  27  patients  belonging  to  Class  2,  70.3  per  cent,  lived  from  1  to 
9  years.  In  Class  3,  19  patients  were  examined,  of  whom  4  were 
treated.    Three  of  these  died  within  one  year. 

TREATMENT 

All  agree  that  radical  removal  of  all  possible  pathologic  cells 
is  the  single  aim  of  any  successful  method  of  treatment,  and  that 
complete  surgical  extirpation  of  the  primary  growth,  with  careful 
dissection  of  all  metastasizing  glands  has  cured  a  high  percental  ol 
of  epithelioma  of  the  lower  lip.    However,  no  we\\  \nioTmfc&,  mtl- 
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biased  physician  longer  doubts  that  just  as  successful  work  with 
either  roentgen  ray  or  radium,  or  with  their  combined  application 
may  be  accomplished  in  a  certain  class  of  cases  in  the  hands  of  ex- 
pert 


When  we  consider  the  complete  function  of  the  lymfrh  glands, 
is  it  not  reasonable  to  suggest  that  a  certain  degree  of  stimulation 
instead  of  extirpation  is  the  more  scientific  method  of  eliminating  or 
preventing  metastases  in  a  certain  class  of  epitheliomas,  as  weu  as 
in  ordinary  inflammatory  products  which  they  collect? 

Abbe  and  others  have  repeatedly  demonstrated  that  pathologic 
cells  of  any  nature,  when  wandering  through  lymph  channels,  are 
more  sensitive  to  an  active  agent,  such  as  the  roentgen  ray  or 
radium. 

Georgine  Luden  demonstrated  that  the  cholesterol  content  of 
the  blood  promotes  cell  multiplication,  whether  normal  or  malignant 
in  nature.  Luden  further  proved  that  radium  treatment  will  ma- 
terially reduce  the  cholesterol  content  in  the  blood  animals.  This 
fact  had  not  usually  been  taken  into  account  as  one  of  the  beneficent 
effects  of  radium  in  the  treatment  of  cancer. 

CONCLUSIONS. 

Early  diagnosis  and  treatment  of  the  lymph  drainage  of  the  lips 
will  materially  raise  the  percentage  of  cures. 

Neither  surgery,  radiotherapy  nor  any  other  one  successful 
method  of  treatment  should  be  used  in  all  cases  alike. 

Radium  and  the  roentgen  ray,  singly  or  combined,  give  the  most 
satisfactory  results  in  a  selected  class  of  epithelioma  of  the  lower 
Up. 
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Advanced  carcinoma  of  the  tonsil  clinically  cured  by  one  treat- 
ment of  buried  emanation. 

CASE  HISTORY. 

Chews  tobacco.  Two  months  before  applying  for  treatment, 
noticed  some  stiffness  in  the  neck  and  a  sensation  of  a  lump  in  the 
throat.  Admits  syphilitic  infection,  for  which  he  has  received  sal- 
varsan  and  mercury  for  the  past  two  years. 

The  right  tonsil  and  the  adjacent  portion  of  the  anterior  pillar 
of  the  fauces  is  destroyed  on  its  surface  and  infiltrated  deeply  by 
an  ulcerated,  hard,  neoplastic  mass.  The  deep  cervical  lymphatics 
along  the  anterior  border  of  the  sternomastoid  muscles  are  en- 
larged.    Microscopical  diagnosis: — Epidermoid  carcinoma. 

TREATMENT. 

14.8  rac.  in  six  minute  glass  tubes,  embedded  in  the  substance 
of  the  tumor  tissue. 

August  19,  1918 — Much  improved;  ulcer  healing;  induration  dis- 
appearing. The  glands  on  the  neck  have  disappeared.  November 
22,  1918 — Heating  complete;  no  evidence  of  disease. 
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"57  cases  of  cancer  of  the  Jaws  and  cheeks  were  examined  at 
the  Mayo  Clinic  during  1917.  The  cautery  has  been  employed  for 
several  years  in  the  treatment  of  such  cancers  in  preference  to  re- 
section of  the  Jaws.  In  many  instances  the  radium  has  been  used  fol- 
lowing the  cautery.0 

TECHNIC. 

"After  the  patient  is  anesthetiied  with  ether  a  mouth-gag  is  in- 
serted opposite  the  affected  side.  The  tongue  is  drawn  to  one  side  out 
of  the  way  by  the  aid  of  a  stomach  clicker.  The  water  cooled  speculum 
is  inserted,  and  all  the  teeth  in  the  area  involved,  or  those  that  pre- 
vent good  exposure  ot  the  growth,  are  removed.  If  it  is  possible, 
the  entire  growth  is  excised  from  the  jaw  or  cheek  with  a  knife  cau- 
tery, and  the  base  is  cauterized  with  soldering  irons.  If  tins  is  not 
possible,  the  irons  are  inserted  into  the  tumor.  The  water  cooled 
speculum  prevents  the  burning  of  the  lips  or  cheeks  except  in  an 
area  being  treated,  and  it  affords  good  exposure.  A  wooden  tongue 
depressor  holds  the  tongue  out  of  the  way  and  prevents  it  from  be- 
ing burned.  The  cautery  should  be  used  longer  than  really  seems 
necessary — at  least  for  from  20  to  45  minutes.  If  the  growth  is  in 
the  upper  jaw  and  involves  the  antrum,  the  soldering  irons  are  carried 
up  into  the  antrum  and  the  entire  growth  is  gradually  burned  away." 

"About  two  weeks  after  the  cauterization  most  of  the  slough  will 
have  cleared  off,  and  radium  may  be  applied  directly  into  this  open 
area.  It  is  directed  into  the  ulcerating  area  on  lead  applicators, 
using  a  50  or  100  mg.  tube  within  a  silver  tube,  for  from  15  to  20 
hours,  without  screening.  If  the  growth  has  involved  the  cheek,  rad- 
ium is  applied  with  screening  externally  over  the  cheek,  thus  cross- 
firing.  If  the  growth  has  involved  the  antrum,  the  radium  is  placed 
in  the  antrum,  packed  there  with  petroleum  gauze,  and  left  in  place 
for  the  period  of  hours  required  by  the  particular  type  of  lesion." 

"Results— Of  21  patients  treated,  20  were  traced;  of  these,  14  have 
been  free  from  local  recurrence  from  6  to  18  months.  One  patient 
recauterized  three  months  previously,  thus  far  has  no  recurrence." 
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Cases  of  spreading  epithelial  tumors  evidently  undergo  a  pro- 
cess of  amelioration,  even  to  an  apparent  core,  after  the  first  appli- 
cation of  radium  if  the  dosage  is  adapted  to  the  case  and  the  subject. 

TREATMENT. 

Radium  should  be  placed  in  the  situ,  using  the  gamma  rays  and 
avoiding  the  stimulant  action  of  the  secondary  rays. 


DOSAGE. 

Not  less  than  45  to  60  milligrams  nor  more  than  75  to  80  milli- 
grams with  a  maximum  duration  of  two  hours  each  session.  These 
applications  should  be  as  frequent  as  the  reaction  of  the  organism 
after  treatment  will  permit. 
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TREATMENT. 

The  best  results  are  obtained  by  the  rays  of  low  penetration, 
as  it  is  not  necessary  to  have  a  reaction  deeper  than  one  or  two 
millimeters. 

DOSAGE. 
A  tube  of  26  milligrams  radium  element,  one  or  two  hours. 
On  the  tongue  a  dose  slightly  larger  than  on  the  buccal  mem- 


TECHNIC. 
The  tube  is  screened  by  0.05  mm.  of  silver,  several  layers  of 
gauze  and  a  finger  cot. 
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Janeway,  Henry  HU  M.  IX,  New  York:  The  Treatment  of  Cancer 
if  the  lip  by  Radium, — Journal  of  American  Medical  Association, 
LXX.,  pp.  1051-1058,  April  13,  1918.    Radium,  January,  1919. 
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Gives  a  brief  summary  of  case  reports  of  the  second  series  of 
cases  of  epithelioma  of  the  lip,  treated  during  1917  at  the  Memorial 
Hospital. 

TREATMENT. 

Radium  emanation  tubes  embedded  5  mm.  in  molds  of  dental  com- 
pound and  filtered  'through  the  thinnest  material  for  the  most  super- 
ficial lesions.  A  screen  0.5  mm.  of  silver  has  given  uniformly  suc- 
cessful results  although  it  is  unnecessarily  heavy  for  the  most  super- 
ficial lesions. 

DOSAGE. 

For  ordinary  lesions  the  dose  used  was  60  millicurie  hours  per 
sq.  centimeter  with  filtration  through  0.5  mm.  of  silver  and  100  milli- 
curie hours  per  square  centimeter,  when  filtered  through  1  mm.  of 
platinum. 
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New,  G.  B.:  The  Use  of  Heat  and  Radium  in  the  Treatment  of 
Queer  of  the  Jaws  and  Cheelca^-Comdian  Medical  Weekly,  1918, 
Radium,  October,  1919. 
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METHOD  OF  APPLICATION. 

"The  radium  is  applied  in  the  form  of  a  placque  or  disc,  over 
the  surface  of  which  it  is  spread  out  and  held  in  place  by  varnish; 
or  it  is  applied  in  a  glass  tube  inside  of  a  silver  tube  about  1-16  by 
%  inch  in  size.  The  disc  form  of  application  is  used  with  little  or  no 
screening,  in  superficial  lesions,  or  it  is  screened  and  applied  to  pene- 
trate, as  in  the  treatment  of  glands  of  the  neck.  The  tubes  are  used 
with  screening  in  applications  over  the  tumor,  or  they  are  inserted 
directly  into  file  tumor.  The  size  of  the  tube  employed  usually  con- 
tains from  60  to  100  mg.  of  radium  element.  The  radium  emanation 
has  not  been  used  in  any  of  our  work." 

"With  all  the  measures  at  our  disposal,  epitheliomas  of  the  tonsil 
are  very  difficult  to  clear  up,  but  we  have  one  patient  who  has  been 
free  from  recurrence  for  nearly  two  years  following  an  extensive 
recurrence  after  excision  and  cautery.  Other  patients  have  been 
markedly  relieved  and  improved,  and  we  feel  that  thef  possibility  of 
improvement  and  help  warrants  the  use  of  large  doses  of  radium, 
preferably  after  removal  of  the  growth.  If  there  is  a  good  possibility 
of  improvement  in  the  local  growth  a  block  dissection  should  be 
done  and  this  followed  by  radium  over  the  neck.  Lupus  of  the  pharynx 
is  readily  cleared  up  with  radium;  this  seems  to  be  the  most  satis- 
factory way  of  treating  it'9 

u  'Tumors  of  the  Nose.9 — Angiomas  of  the  external  nose  are 
readily  taken  care  of  by  radium,  and  the  results  are  far  superior  to 
those  obtained  with  the  use  of  hot  water  injection  or  CO-"  (carbon 
was  excised  with  a  cautery,  especially  if  the  cartilage  was  involved. 
Later,  if  the  condition  was  cured,  a  plastic  operation  was  necessary 
to  close  up  the  opening  of  the  nose.  Such  growths  are  now  cleared 
up  with  radium  with  the  smallest  amount  of  deformity,  if  any.99 
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Janeway,  H.  H.;  Treatment  of  Cancer,  Particularly  of  the 
mgne,  Tonsil  and  Rectum  by  Buried  Emanation. — American  Journal 
r  Roentgenology,  February,  1920,  pp.  92-99. 
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Gives  case  history  of  two  well  established  cases  of  carcinoma  of 
the  tongue  clinically  cured  by  embedded  emanation. 

CASE  L 

Female,  86  years,  applied  for  treatment  February  4,  1919. 

Teeth  in  poor  condition  for  years.  Six  roots  had  recently  been 
removed  around  which  there  were  pus  pockets.  In  November,  1918, 
an  ulcer  developed  on  the  right  lateral  surface  of  the  tongue  which 
was  thought  to  be  a  cancer  sore.  Two  similar  ulcers  developed  near 
the  tip  of  the  tongue.  These  last  spontaneously  healed,  but  the  first 
ulcer  on  the  lateral  surface  of  the  tongue  gradually  increased  in  size. 
On  the  right  lateral  surface  of  the  tongue,  opposite  the  site  of  the 
molar  teeth  which  have  been  removed,  is  an  ulcer  2tt  cm.  in  dia- 
meter. The  base  of  this  ulcer  is  raised  tt  cm.  and  is  covered  with 
neoplastic  nodules.  There  is  only  a  shallow  infiltration  of  the  sub- 
stance of  the  tongue  beneath  the  base,  although  the  lesion  is  bulky. 
No  palpable  lymph  nodes.    Microscopical  examination:    Epidermoid 


No  palps 
carcinomi 


TREATMENT. 


February  4,  1919.  18.1  mcs.  in  three  small  glass  tubes  embedded 
in  the  substance  of  the  ulcer. 

February  6,  1919,  292  me.  in  four  tubes  of  %  mm.  silver  placed 
on  the  surface  of  the  ulcer  in  a  mold  of  dental  modelling  compound 
for  one  hour.  Following  the  treatment  the  patient  became  more  com- 
f ortable,  suffering  no  unpleasant  reaction  whatever. 

February  27,  1919.    No  evidence  whatever  of  any  disease. 

CASE  n. 

Male,  70  years.  Has  been  an  immoderate  smoker,  usually  with 
a  pipe,  for  years.  Edentulous  for  the  past  six  years.  A  small  ulcer 
developed  on  the  right  border  of  the  tongue  a  year  and  a  half  ago. 
This  ulcer  has  gradually  increased  in  size  and  become  painful.  On 
the  right  border  of  the  tongue,  from  the  middle  to  near  the  tip,  is 
an  ulcer  4%x2tt  cm.  in  diameter.  The  edges  are  raised  and  hard 
and  elevated.  The  infiltration  of  the  substance  of  the  tongue  beneath 
the  ulcer  is  not  deep. 

TREATMENT. 

March  27,  1918.  305  mc.  in  8  tubes  of  %  mm.  silver,  applied  to 
the  surface  of  the  ulcer  in  a  mold  of  dental  modelling  compound  for 
two  hours. 

March  28,  1918.  9.85  mc  in  three  minute  glass  tubes  embedded 
in  the  substance  of  the  lesion.  Following  the  treatment  the  ulcer 
healed,  but  an  indurated  plaque  remained  at  its  site. 

June  3,  1918.  8.5  mc.  in  five  minute  glass  tubes  embedded  in  the 
substance  of  the  residual  indurated  tissue.  Following  this  treatment 
all  induration  disappeared. 

June,  1919.    No  evidence  of  disease. 
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New,  Gordon  B.:    Rmdiam  in  the  Treatment  of  Lymphangioma  of 
ie  Tongue* — Journal-Lancet,  January,  1917.    Radium,  April,  1917. 
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Gives  case  histories  of  two  cases  treated  at  the  Mayo  clinic. 

TREATMENT. 

Radium  tube  applied  directly  to  tongue. 

TEOHNIC— First  Case. 

A  22  mg.  tube  with  no  screening  was  applied  for  two  hours 
daily  for  12  days. 

AFTER  HISTORY. 

Continues  to  improve. 

TECHNIO-Second  Case. 

A  28  mg.  tube  unscreened  was  applied  for  two  hours  daily  for 
ten  days. 

AFTER  HISTORY. 

Marked  improvement 
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Novak,  Dr.  Frank  A,  Jr.,  and  Cottle,  Dr.  Maurice  H.,  Chicago,  111. 
Lngiomata  of  the  Larynx."  The  Eye,  Ear,  Nose  and  Throat  Monthly, 
unary,  1923,  No.  12,  pages  565,  566. 
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NOTE. 

Angiomata  of  the  larnyx,  though  of  infrequent  occurrence,  judg- 
ing from  the  literature,  are  of  sufficient  importance  to  warrant  a  per- 
usal of  the  subject  Also,  because  of  the  small  number  in  the  litera- 
ture, the  report  of  a  new  case  is  herewith  submitted. 


SYMPTOMS 

Very  often  the  first  evidence  of  the  laryngeal  angioma  is  hemop- 
tysis. This  usually  occurs  without  any  premonitory  symptoms;  it  re- 
curs soon,  and  may  quickly  endanger  the  life  of  the  patient  because  of 
the  ensanguination  and  the  accompanying  shock.  Several  fatalities 
from  hemorrhage  are  on  record. 

Pain  is  very  rarely  a  symptom,  but  sensory  disturbances  referred 
to  the  larnyx  are  not  infrequent.  These  consist  chiefly  of  parathetdc 
sensations  such  as  tingling,  numbness,  and  so  forth. 

Coexistant  occasionally  with  these  laryngeal  tumors  are  angio- 
mata of  other  parts  of  the  body,  especially  of  the  face,  the  palate, 
and  the  brain. 

The  growths  may  occur  on  any  part  of  the  larnyx.  About  15% 
are  in  the  subglottic  space.  They  are  usually  single  but  may  be 
multiple. 

The  hemangiomata  vary  in  sise  from  0.2  cm.  to  2.5  cm.,  are  dark 
blue  in  color,  and  usually  are  not  pulsating.  They  may  be  peduncu- 
lated, although  more  often  they  are  attached  by  a  broad  base.  It  is 
difficult  to  make  any  deductions  from  probing  the  tumors.  Lymphan- 
giomata  occur  in  about  10%  of  cases,  are  usually  smoother,  larger, 
and  paler  than  the  hemagiomata.  Varices  are  seen  as  tortuous 
clumps  of  pulsating,  red  vessels. 


TREATMENT. 

With  a  history  of  sypmtoms  as  described  above,  and  a  satisfactory 
laryngeal  examination,  a  tentative  diagnosis  of  angioma  may  be  made. 
With  such  a  diagnosis  the  surgeon  should  choose  that  method  of 
approach  to  the  larnyx  which  will  enable  him  to  cope  with  the  possi- 
bility of  a  severe  hemorrhage.  The  best  method,  undoubtedly,  for  this 
work  is  suspension  laryngoscopy.  The  tumor  may  be  treated  surgic- 
ally, by  electrocoagulation,  by  radium  and  X-ray,  or  by  a  combination 
of  any  of  these  methods. 
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Jackson,  Chevalier,  M.D.  (Philadelphia):    Cancer  of  the  Larynx. 
.nnaU  of  Surgery,  January,  1923,  1-13. 
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.  /  SUGGESTIONS  AS  TO  CAUSE 

Vocal  Abuse  as  a  Cause  of  Cancer. — It  is  my  belief  that  prolonged 
vocal  abuse  can  be  a  factor  in  localizing  cancer  in  the  larynx.  It 
seems  certain  that  this  factor  has  been  overlooked  and  does  not  show 
in  statistics,  because  as  a  rule,  vocal  abuse  itself  is  in  most  cases 
overlooked.  Out  of  582  cases  of  proven  cancer  of  the  larynx  in  my 
experience  there  had  been  undoubted  vocal  abuse  in  376  (64.6  per 
cent). 

That  vocal  abuse  causes  cancer  is  too  broad  an  assertion.  But 
that  it  is  one  of  the  commonest  causes  of  chronic  laryngitis,  keratoses, 
papillomata  and  granulomata,  is  proven  by  experience;  and  that  these 
conditions  when  perpetuated  by  vocal  abuse  and  other  causes  can  be 
a  suitable  soil  for  the  development  of  cancer  is,  in  my  opinion, 
abundantly  supported  by  clinical  observation. 

Eversion  of  the  Ventricle  as  a  Precancerous  Condition. — In  using 
this  term  the  author  feels  a  very  justifable  doubt  as  to  whether  or 
not  there  actually  is  a  prolapse  of  the  mucosa  of  the  laryngeal  ventri- 
cle. In  using  the  term  he  refers  to  those  cases  in  which  what  looks 
like  a  fold  of  normal  mucosa  can  be  tucked  back  into  the  ventricle 
with  a  probe. 

Lues  as  a  Precancerous  Condition. — In  twelve  of  the  author's 
cases  of  cancer  of  the  larynx  there  was  a  luetic  lesion  preceeding  the 
cancerous  lesion.  Of  these  three  were  superficial,  two  fungating,  two 
granulomatous,  five  ulcerative. 

Keratosis  and  Leukoplakia  of  the  Larynx  as  Precancerous  Con- 
ditions.— Leukoplakia,  so  commonly  precancerous  about  the  mouth,  I 
do  not  remember  ever  to  have  identified  in  the  larynx,  though  I  have 
seen  conditions  superficially  resembling  it.  Keratosis,  on  the  other 
hand,  is  relatively  common  and  almost  every  laryngologist  has  seen 
cases  in  which  a  condition  with  the  gross  appearances  of  a  keratosis 
has  ultimately  proven  malignant. 

Tonsillar  Disease  as  a  Cause  of  Cancer  of  the  Larynx. — The  tonsil 
has  long  been  recognized  as  the  fountain-head  of  a  majority  of  the 
cases  of  disease  of  the  throat.  It  has  not,  heretofore,  been  accused 
of  causing  cancer  of  the  larynx.  But  we  all  know  that  a  focal  infection 
in  the  tonsil  can  be  the  chief  etiologic  factor  in  chronic  laryngitis; 
and  if  we  admit,  as  I  think  we  should,  that  chronic  laryngitis  can  be 
a  precancerous  condition,  we  must  admit  that  a  diseased  tonsil  can 
be  a  cause  of  cancer. 

Benign  Growths  as  Precancerous  Conditions. — Here  we  enter  on 
a  subject  upon  which  whole  books  have  been  written  on  the  laryngeal 
phases  alone.  Sir  Felix  Semon,  many  years  ago,  in  his  exhaustive 
"Collective  Investigations"  showed  conclusively  that  the  repeated  re- 
moval of  a  benign  growth  as  a  clinical  fact  had  not  been  demonstrated 
to  have  caused  cancer. 

Bearing  of  Location  of  the  Lesion  on  Precancerous  Conditions. — 

All  statistics  show  a  great  preponderance  of  squamous-cell  carcinoma 
in  malignant  disease  of  the  larynx. 


<fe«kaon,  Chevalier,  M.D.   (Philadelphia):   Cancer  of  the  Larynx. 

of  Surgery,  January,  1923,  1-18. 
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CASES. 

"-■treatment  in  Case  No.  2. — Radium  treatments  were  carried  out 

William  S.  Newcomet  and  had  a  decided  effect  in  reducing  the 

tion  both  in  the  larynx  and  in  the  neck.    The  lumen  of  the 

increased  in  area.    The  patient  died  of  angina  pectoris  three  and 

alf  years  after  Doctor  Dunn  first  made  the  diagnosis  of  cancer, 

laryngoscopy  appearances. 


in  Caae  No.  3 — Tracheotomy  was  done  under  local  an- 

<sia.    Recovery  prompt  and  uneventful.    The  patient  was  then 

^red  to  Dr.  D.  Bryson  Delavan  and  Dr.  Thomas  R.  French  for 

tation.     They  decided  to  place  the  patient  under  the  care  of 

ouglas  Quick  for  energetic  treatment  by  radium.     She  is  still 

the  treatment  and  is  improved. 

COMMENT. 

eratoses  and  similar  overgrowths  of  epithelium  occurring  in 

are  to  be  dealt  with  as  potentially  precancerous.     The  opin- 

^    of    Dr.    James    Ewing    commenting    on    the    histology    of    a 

men  in  one  of  the  author's  cases,  namely  that  "this  is  the  stage 

^"  hich  to  treat  cancer,  not  after  it  gets  well  advanced,"  in  my 

on  expresses  such  a  great  clinical  truth  in  such  a  great  way,  that 

urages  me  in  making  a  plea  before  this  Association  for  the 

al  recognition  of  a  precancerous  condition.    And  while  I  realize 

we  cannot  now  definitely  lay  down  specifications  and  descriptions 

Precise  characteristics  by  which  a  precancerous  condition  can  be 

lifted  in  a  given  case,  I  think  it  will  be  a  step  toward  the  ultimate 

^nment  of  such  an  ideal  if  we  begin  by  recognizing  the  fact  that 


I 


^^  ~  exists  a  group  of  cases  not  already  cancerous  in  which  the  malig- 
7?**t:  possibilities  are  so  great  as  to  justify  wide  removal  of  normal 
u&%>ies  surrounding  the  base  of  the  lesion.    The  general  surgical  rule, 
applying  to  individuals  past  middle  life,  that  benign  growths  exposed 
to  irritation  should  be  removed,  probably  applies  to  the  larynx  as  well 
as  to  any  other  epithelialized  structure.     In  regard  to  papillomata, 
however,  radical  surgery  and  radium  burns  from  excessive  dosage  are 
to  be  avoided  as  disastrous  to  the  voice  and  the  lumen  of  the  airway  as 
well  as  quite  unnecessary  for  cure.     Superficial  removal  and  avoid- 
ance of  all  irritation  such  as  tobacco-laden  or  dusty  atmosphere,  vocal 
abuse,  the  cure  of  tonsillar  infections  will  effect  a  cure  with  excellent 
vocal  results.    The  author's  case  records  show  numerous  instances  in 
which  papillomata,  granulomata  and  oedematous  polypi  of  the  larynx 
have  shrunken  and  in  many  instances  disappeared  by  the  sole  influence 
of  absolute  silence. 


Stevenson,  W.  C:  The  Effect!  of  Radium  Treatment  on  War  In- 
ories  in  the  Neighborhood  of  Nerves— British  Medical  Journal,  1920, 
.,  862.  Abstracted  in  Surgery,  Gynecology  and  Obstetrics,  October, 
.920. 
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In  suitable  doses  radium  is  not  injurious  to  nerve  tissues  as 
has  been  shown  by  the  marked  improvement  following  its  use  in  the 
treatment  of  syringomyelia.  The  author  presents  twelve  cases  of  war 
injuries  near  and  involving  nerves  in  which  radium  was  used.  Bene- 
ficial results  were  noted  in  all  except  a  case  of  painful  neuroma. 

The  sudden  improvement  in  nerve  function  following  the  ap- 
plication of  radium  is  probably  due  to  the  stimulation  of  normal 
functional  activity  in  nerve  tissue  by  the  radium  either  by  softening 
the  scar  tissue  around  it  or  by  some  action  on  the  nerve  cells  them- 
selves which  possibly  improves  their  nutrition.  In  some  cases  radia- 
tion appears  to  lessen  hyperactivity  in  a  nerve  which  is  being  irri- 
tated by  scar  tissue. 

The  improvement  noted  in  the  cases  presented  is  evidence  that 
radium  is  of  value  in  certain  types  of  nerve  trauma  and  in  certain 
stages  of  the  repair  of  nerve  injuries.  The  author's  conclusions  are 
as  follows: 

1.  Radium  treatment  cannot  benefit  gross  nerve  lesions. 

2.  Following  a  nerve  operation  and  after  milder  degrees  of  nerve 
trauma  radium  seems  to  aid  and  to  hasten  the  return  of  func- 
tion in  a  limb. 

8.  Radium  improves  the  nutrition  in  the  area  supplied  by  injured 
nerves. 

4.  It  may  be  of  value  as  an  aid  to  diagnosis. 

5.  It  is  a  valuable  adjunct  to  other  forms  of  treatment. 
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Pf abler,  G.  R,  Philadelphia:  Discussion  of  Radium  in  the  Treat- 
icnt  of  Malignant  Tumors  of  the  Noae  and  Throat. — Journal  of 
Imerican  Medical  Association,  September  26,  1920;  p  866. 
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MI  have  patients  who  have  had  recurrent  malignant  disease  of 
the  maxillary  sinuses  some  for  as  long  as  16  years,  not  treated  with 
radium  but  with  roentgen  ray.  I  have  used  radium  for  ten  years 
and  I  believe  we  can  accomplish  a  great  deal,  probably  more  than 
by  any  operative  method.  I  believe  we  should  use  the  roentgen  ray 
with  radium.  We  should  place  radium  within  the  tumor  tissue. 
About  8  months  ago  I  saw  a  patient  with  a  carcinoma  involving  the 
maxillary  sinus  and  extending  through  the  ethmoid  cells  back  to  and 
including  the  sphenoid  sinus.  I  introduced  into  the  maxillary  sinus  50 
mg.  of  radium  in  0.5  mm  of  gold,  which  is  equivalent  to  1  mm  of 
lead,  surrounded  by  1  mm  of  rubber,  and  left  it  there  for  twenty-four 
hours.  I  applied  60  mg.  on  the  left  side  in  front  of  the  maxillary 
sinus,  filtered  through  %  mm  silver,  1  mm  of  brass  and  2.5  cm  of 
felt,  and  then  I  placed  on  the  outside  another  50  me.  filtered  in  the 
same  way.  I  know  from  experience  that  each  one  or  those  pieces  of 
radium  will  produce  an  erythema  in  24  hours,  and  that  means  that  I 
have  gone  the  limit  with  that  amount  of  radium.  I  know  also  that 
it  will  kill  the  cancer  tissue  in  that  area,  but  it  will  not  reach  the 
disease  in  the  ethmoid  and  sphenoid  cells.  They  are  too  far  away.  To 
help  in  that  area  I  placed  radium  in  the  posterior  nares.  That  will 
reach,  perhaps  2  or  8  cm  of  the  area  back  of  the  maxillary  sinus,  but 
it  will  not  reach  the  disease  in  the  sphenoid  sinuses,  therefore  I  had  to 
reach  that  area  with  the  roentgen  ray.  I  cross-fired  from  every  possi- 
ble angle.  I  saw  the  patient  last  week  and  so  far  as  I  can  determine 
the  disease  is  gone.  I  do  not  know  for  how  long.  Other  patients  have 
remained  well  as  long  as  16  years.  The  fact  that  I  was  able  to  make 
the  disease  disappear  leads  me  to  believe  that  by  carefully  treating 


this  patient  at  longer  and  longer  intervals  I  shall  be  able  to  control 
the  disease  and  keep  him  well.  In  a  number  of  cases  of  sarcoma  in- 
volving the  posterior  nares  I  have  succeeded  in  causing  the  disappear- 
ance of  recurrent  sarcoma.  We  can  get  results  in  many  of  these 
cases  but  we  ought  to  be  more  careful  about  reporting  our  technic  and 
the  accuracy  of  our  results.  In  that  way  we  can  help  each  other  and 
get  more  of  these  patients  well.  In  regard  to  electro-coagulation,  I 
have  treated  hundreds  of  patients  by  this  method,  but  we  must  go 
very  carefully  in  cases  involving  the  air  passages  and  accessory 
sinuses.  I  have  had  some  patients  die  of  secondary  hemorrhage  but 
they  all  die  anyway,  so  I  have  not  been  very  enthusiastic" 


7. 


Lyons,  H.  R.:    The  Use  of  Radium  in  the  Treatment  of  Myxomatous 
iasal  Polyps.    Preliminary  Report  Amer.  Jour,  of  Roent.  July,  1921. 
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"A  hypothetic  case  illustrating  the  treatment  by  and  action  of 
radium  on  myxomatous  nasal  polyps  is  as  follows:  A  patient  pre- 
sents himself  because  of  constant  nasal  obstruction.  He  gives  a 
history  of  having  consulted  a  rhinologist  four  years  before,  who 
operated  on  his  nose,  removing  large  masses  of  jelly-like  polyps.  He 
was  greatly  relieved  for  a  short  time,  but  the  obstruction  returned 
and  operation  for  large  masses  of  polyps  was  again  necessary  six 
months  after  the  first  diagnosis  was  first  made.  He  has  had  a  total 
of  seven  operations  for  nasal  polyps. 

"Examination  reveals  a  large  mass  of  multiple  polyps  in  the 
right  middle  meatus.  The  polyps  are  jelly-like  and  very  soft;  they 
appear  "water  logged."  A  specimen  is  sent  to  the  pathologist,  who 
reports  myxomatous  polyp. 

"A  radical  operation  for  the  removal  of  the  polyps  is  performed 
and  all  the  polyps  are  removed  with  a  considerable  amount  of  the 
adjacent  tissue  which  is  not  frankly  myxomatous,  but  which,  as  ex- 
perience has  taught,  rapidly  recurs  as  such.  As  soon  as  the  reaction 
diminishes  from  three  to  six  days  post  opera tively,  radium  treatment 
is  given  and  the  patient  is  kept  under  observation.  Soon,  some  very 
pale  tissue  in  the  middle  meatus,  not  quite  healthy  in  appearance,  is 
noted.  Within  the  next  week  or  two  this  tissue  becomes  frankly 
polypous.  Local  treatment  is  continued.  In  case  of  recurrence  in 
the  remaining  tissue,  a  section  is  sent  to  the  pathologist,  who  reports 
fibromyxomatous  tissue. 

"A  second  operation,  not  so  extensive  as  the  first,  is  performed. 
The  fibromyxomatous  tumor,  which  resembles  a  fibroma  malle,  is  re- 
moved surgically  much  more  satisfactorily  than  the  primary  tumor. 
If  the  recurrence  is  extensive,  the  second  operation  is  followed  in 
from  three  to  six  days  by  a  second  radium  treatment;  a  third  treat- 
ment is  rarely  found  to  be  necessary. 

DOSAGE. 

"In  my  early  cases  I  used  a  25  mg.  tube  of  radium,  screened 
with  a  silver  tube  of  0.5  mm.  wall,  covered  by  a  sterile  rubber  finger 
cot,  for  one  hour.  Experience  gradually  eliminated  my  fear  of  a  burn 
and  indicated  that  larger  doses  were  necessary.  I  now  use  a  50  mg. 
tube  for  two  hours.  Subsequent  treatments  are  given  with  an  inter- 
val of  one  week.  The  radium  tube  is  put  in  the  region  of  the  myxom- 
atous tissue  and  made  secure  by  packing  with  sterile  vaseline  gauze. 
The  string  tied  to  the  radium  tube  is  attached  to  the  cheek  by  a 
piece  of  adhesive  tape.  After  two  hours  the  pack  and  radium  are 
removed.  The  reaction  resulting  from  this  treatment  is  not  apparent 
for  forty-eight  hours  or  more.  In  fourteen  cases  treated  with  25 
mg.  or  50  mg.  for  two  hours  no  burns  have  occurred. 

"Conclusions  regarding  postoperative  radium  treatment  await 
the  test  of  more  time  and  more  experience.  I  believe,  however,  that 
in  the  stubborn  cases  of  myxomatous  nasal  polyps,  especially  those 
recurring  after  operative  measures,  the  treatment  will  result  in  a 
change  from  a  myxomatous  type  to  a  fibromyxomatous  type,  in  which 
operation  may  be  more  successfully  performed.  Also  the  polyps  recur 
less  rapidly  with  radium  treatment,  and  thus  the  interval  of  relief  is 
lengthened. 


Hotz,  G.:     Radium  Treatment    of    Cancer    of    the    Esophagus. 

ychweizerische  Medizinische    Wochensckrift,  Basel,   May  19,   1921. 
Ibst.  Jour.  A.  M.  A.,  July  16,  1921. 
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"Hotz  extols  the  fine  results  he  has  obtained  with  radium  treat- 
ment. The  long  and  narrow  applicator  is  swallowed  to  the  correct 
depth,  marked  on  the  silk  thread,  and  after  the  first  eight  hour  sitting 
the  esophagus  often  becomes  permeable  for  fluid  foods.  Applicators 
of  progressive  sizes  are  used,  and  roentgen  exposures  supplement 
the  radium  treatment.  Exploratory  excision  has  shown  in  a  number 
of  cases  the  complete  cure  of  the  cancer,  as  also  necropsy  of  one 
patient.  Roentgenoscopy  also  confirms  the  disappearance  of  the 
tumor.  As  soon  as  the  course  is  completed,  efforts  must  follow  to 
prevent  cicatricial  stenosis.  This  is  accomplished  by  the  patients 
swallowing  a  similarly  shaped  lead  weight,  nickel  plated.  The 
weights  are  from  4  to  10  mm.  in  diameter,  and  their  weight  and 
the  active  swallowing  drives  them  slowly  and  harmlessly  through 
the  stenosis.  The  lumen  was  enlarged  to  10  mm.  in  several  of  the 
cases,  and  the  patients  then  refused  further  treatment,  but  these 
had  to  return  later  for  correction  of  the  stenosis.  Each  patient  is 
given  a  set  of  these  lead  weights  and  swallows  them  one  after  the 
other  until  one  sticks.  In  case  of  hemorrhage,  swallowing  one  of 
these  weights  arrests  the  bleeding  by  direct  compression. 


"He  has  been  equally  successful  with  radium  in  cancer  of  the 
pharynx  and  tonsils  and  pyriform  sinus,  but  the  interval  since  has 
not  been  over  eighteen  months  in  any  instance.  The  danger  of  after- 
hemorrhage  with  cancer  in  the  pharynx  forbids  the  application  of 
this  method  to  all  patients." 


Mills,  R.  Walter,  and  John  S.  Kimbrough.  (St  Louis):  Radium 
Treatment  of  Cancer  of  the  Esophagus  Under  Roentgen  Ray  Control. 
Journal  of  A.  M.  A.,  Nov.  23,  1920.  pp.  1C70-76. 
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"There  is  as  yet  no  accepted  criterion  as  to  the  amount  of  irradia- 
tion that  the  normal  esophagus  will  tolerate.  While  this  would  at 
first  thought  suggest  a  safely  minimum  dose,  it  must  be  recalled  that 
if  benefit  is  to  be  derived  the  dose  must  be  large  enough  to  be 
definitely  active  throughout  the  entire  tumor.  If  there  is  to  be  a 
prospect  of  a  cure  of  the  disease,  it  would  seem  dependent  on  a 
considerable  dose  being  employed.  The  situation  as  regards  cancer 
of  the  esophagus  is  not  one  that  indicates  temporizing. 


<«i 


'Requisites  to  the  successful  emplacement  and  continuous  appli- 
cation of  radium  in  cancer  of  the  esophagus  are:  (1)  a  knowledge  of 
the  location  and  physical  peculiarities  of  the  tumor  and  the  resulting 
stricture,  especially  as  to  location,  extent,  direction  and  the  degree 
of  stenosis;  (2)  a  means  of  effective  and  nontraumatizinp  canaliza- 
tion of  the  cancerous  stricture;  (3)  a  mechanical  means  of  maintaining 
the  radium  in  direct  application  with  the  tumor;  (4)  a  ready  means 
of  frequent  observation  as  to  the  position  of  the  radium  during  the 
period  of  treatment,  and,  (5)  a  careful  selection  as  to  dose,  filtration 
and  frequency  of  treatment." 

This  article  further  states,  "esophagoscopy  has  heretofore  been 
utilized  by  some  to  accomplish  certain  of  these  ends."  "Esopha- 
goscopy plus  careful  measurement  will  ascertain  the  location  of  the 
proximal  portion  of  the  tumor."  "Sounding  by  olive  tip  bougies  or 
gastrostomy  will  serve  to  locate  its  probable  distal  boundary  and 
give  a  general  idea  of  the  luminal  inequalities  of  the  stricture." 
"Esophagoscopy  can  best  determine  tissue  reaction  after  a  radium 
treatment." 

"The  Roentgen  ray  has  advantages  over  esophagoscopy  for  cer- 
tain of  the  purposes  In  question. 

"The  use  of  fluoroscopy  during  the  emplacement  of  the  radium 
capsule  is  an  effective  means  of  aiding  in  the  canalization  of  the 
cancerous  stricture  visualized  by  the  patient's  having  just  previously 
swallowed  a  small  amount  of  bismuth  in  suspension.  It  is  frequently 
an  advantage  to  bend  the  wire  carrier  slightly  at  its  attachment  to 
the  radium  capsule  so  that  the  terminal  is  deflected  at  a  slight 
angle.  Torsion  on  the  oral  end  of  the  wire  applicator  and  the  placing 
of  the  patient  at  different  angles  will  make  it  possible  to  guide  the 
terminal  directly  into  the  stricture.  In  certain  cases  of  marked  can- 
cerous stenosis,  the  tip  of  the  radium  terminal  may  be  made  to  engage 
within  the  proximal  portion  of  the  stricture.  In  certain  cases  of 
marked  cancerous  stenosis  the  tip  of  the  radium  terminal  may  be 
made  to  engage  within  the  proximal  portion  of  the  stricture;  but 
further  progress  is  prevented  by  the  degree  of  narrowing.  In  such 
instance,  under  careful  fluoroscopic  control,  the  tip  may  be  left 
engaged  in  the  stricture,  the  walls  of  the  esophagus  above  being 
protected  by  the  distention  of  the  esophagus  proximal  to  the  stricture 
by  a  bismuth  mixture.  It  will  usually  be  found  on  later  observations 
that,  owing  to  the  continuous  gentle  pressure  exerted  by  the  spring 
of  the  wire  applicator,  the  radium  gradually  canalizes  the  lower 
levels  of  the  stricture.  In  case  the  stricture  is  not  visualized  at  any 
time,  it  may  be  made  apparent  by  the  simple  expedient  of  having  the 
patient  swallow  a  teaspoonful  or  two  of  bismuth  medium  alongside 
the  wire  applicator." 


Beck,  Joseph  C.  (Chicago):  Discussing  Radium  in  the  Esophagus. 
/.  Y.  Med.  Journal.   Mar  16,  1921. 
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TECHNIC. 

"Dr.  Beck  said  that  the  radium  he  used  contained  twelve  and  a 
half  milligrams  of  pure  radium  in  the  needles.  The  needles  were  of 
different  length,  the  radium  was  in  the  point  of  the  needle,  twelve 
and  a  half  milligrams  of  radium  protected  by  the  thinnest  material, 
aluminum,  silver,  depending  on  what  screening  was  required — the 
thinnest  amount,  one  tenth  millimetre,  covering  over  this  radium, 
was  all  that  separated  the  rays  of  radium  which  were  contained  in 
this  tip.  These  needles  were  sharp  pointed  and  contained  a  little 
eyelet  and  through  this  eyelet  was  passed  a  flexible  wire.  That 
was  the  anchorage  that  you  used  so  that  it  could  pass  down  and  not 
get  lost.  The  esophagoscope  was  passed  down  to  the  growth  and 
then  by  means  of  the  forceps  it  was  pressed  into  the  tumor.  The 
idea  of  the  needles  was  to  prevent  the  conditions  of  burning,  because 
it  was  pressed  into  the  substance  of  the  tumor  itself  and  never  in  the 
normal  tissue,  and  then  we  get  the  radiations  in  all  directions  rather 
than  from  a  capsule  or  a  plaque  from  one  side.  Four  of  these  needles 
were  used  as  a  rule. 


"Dr.  Beck  said  he  had  used  it  in  six  cases  of  carcinoma  of  the 
esophagus  proved  by  the  microscope.  He  had  used  it  in  these  cases 
of  quite  progressive  esophageal  carcinoma  in  the  upper  and  lower 
portion  of  the  esophagus  in  four  and  five  treatments.  In  the  first 
case,  where  the  carcinoma  was  in  the  upper  portion,  after  five  treat- 
swallow  liquids  fairly  comfortably,  which  he  had  not  been  able  to 
do  before  that.  Cases  where  the  carcinomas  were  in  the  lower 
portion  were  still  under  treatment.  One  of  them  had  had  eight 
seances,  and  the  other  three.  This  was  new  work,  and  further  obser- 
vations were  necessary.  Care  should  be  taken  to  allow  plenty  of 
time  before  stating  that  a  cure  had  been  effected." 
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,   Dr.  Merle  R,  (Rochester,  Minn.):    "Solid  Carcinoma  of  the 

Annals  of  Surgery,  December,  1922,  No.  6,  page  775. 
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CONCLUSIONS. 


1.  Solid  carcinoma  of  the  ovary  may  occur  at  any  period  of 
life  from  childhood  to  senility,  the  most  common  period  being  in  the 
fourth  and  fifth  decades. 


5.  Melanotic  carcinoma  of  the   ovary  i 
■  same  type  of  tumor  elsewhere. 

6.  The  general  history  is  similar  to  that  of  ovarian  fibroma  with 
the  additional  symptoms  of  malignancy,  loss  in  weight,  strength,  and 
appetite,  and  secondary  anaemia.  The  growth  of  the  tumor  is  usually 
rapid. 

7.  Ascites  cannot  be  considered  a  criterion  of  malignancy,  as  it 
■s-as  present  in  35  per  cent  of  the  solid  carcinomas  and  in  26  per  cent 

f  the  benign  fihromas. 


Bryut,  F.:  Malignancy  and  Radiation;  A  Study  of  the  Relation 
•f  the  Structure  of  Cancer  Tisane  to  Radiation. — Boston  Medical  and 
Surgical  Journal,  1920— CLXXXII,  263.  Abstracted  in  Surgery, 
Gynecology  and  Obstetrics,  July,  1920;  p.  34 
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*  *  *  The  mode  of  action  of  radiation  is  not  yet  well  es- 
tablished but  it  is  believed  that  it  acts  first  upon  the  newly  formed 
cells,  at  the  same  time  exerting  a  destructive  influence  upon  the  fresh 
sources  of  blood  supply,  and  that  in  response  to  nature's  call  for  re- 
pair a  proliferation  of  connective  tissue  results.  If  the  intensity  of  the 
radiation  is  insufficient,  the  cell  may  be  rendered  dormant  only  tem- 
porarily, while  if  it  is  too  intense  the  surrounding  normal  tissue  may 
be  broken  down  and  nature's  repair  and  resistant  properties  entirely 
destroyed. 

It  has  become  more  and  more  apparent  that  the  successful  use 
of  Radium  in  the  treatment  of  cancer  requires  careful  consideration  of 
each  type  of  the  disease. 

Some  tumors  require  much  more  radiation  for  their  destruction 
than  others.  Chondromata  and  tumors  of  osteogenetic  origin  react 
slowly.  Sarcomatous  growths  react  much  more  quickly  than  carcino- 
mata.  Basal  celled  epithelioma  of  the  skin  is  the  most  easily  de- 
stroyed, while  epidermoid  carcinoma  of  the  tongue  is  the  most  hope- 
less.   Next  in  resistance  to  treatment  comes  carcinoma  of  the  rectum. 

The  condition  of  the  tissues  surrounding  the  tumor  mass  must 
also  be  carefully  considered.  This  is  influenced  by  age,  vitality,  habits, 
and  disease.  For  example,  persons  with  tuberculosis  or  syphilis  are 
poor  subjects  for  radiation,  and  the  older  the  tumor  the  less  apt  it  is 
to  yield  to  radiation.  An  infection  of  the  growth  is  a  contraindica- 
tion for  radiation.  Before  and  after  operation  radiation  is  always  to 
be  advised.  Before  operation  it  is  of  value  to  render  the  growth 
lesp  malignant,  to  cover  all  possible  routes  to  metastasis  and  to  render 
uninvolved  lymphatics  immune  to  invasion  by  bringing  about  a 
sclerosis.  After  operation  it  is  indicated  to  destroy  any  scattered 
cells  which  may  have  escaped  previous  treatment.  In  inoperable  cases 
radiation  is  recommended  to  prolong  life,  lessen  pain  and  check  hem- 
orrhage and  discharges. 

As  to  the  comparative  values  of  radium  and  the  roentgen  ray  it 
is  safe  to  state  that  radium  is  admirably  fitted  and  far  superior  to 
the  roentgen  ray  for  the  treatment  of  growths  in  cavities  or  areas  in 
which  it  can  be  used  in  needle  form  or  emanation  tubes,  while  the 
roentgen  ray  is  better  adapted  for  use  on  large  surface  areas,  includ- 
ing the  mass  or  the  scar  of  the  wound,  the  metastases,  and  the  lym- 
phatic distribution. 
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Ewin&  Jama,  (Prof,  of  Pathology,  Cornell  University):    Influ- 
of  Radium  on  Cancer  Tissue*. — American  Journal  of  Roentgen- 
Jsjry,  September,  1918,  pp.  413-14. 
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Radium  can  be  relied  upon  to  do  the  same  thing  under  the  same 
circumstances. 

Radium  exerts  its  chief  effect  upon  the  cell  necleus,  especially 
upon  the  dividing  necleus,  by  means  of  which  the  growth  of  the  cells 
is  inhibited  and  they  undergo  a  peculiar  form  of  liquefaction,  necrosis, 
and  atrophy. 

Another  important  principle  of  its  action  is  the  effect  upon  the 
underlying  tissue  in  which  the  tumor  is  growing.  It  stimulates  the 
growth  of  granulation  tissue,  which  excavates  the  cells  of  the  tumor 
and  causes  a  remarkable  exudation  of  various  round  cells,  the  result 
being  a  natural  and  complete  healing  process. 
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Schmitz,  Henry  (Chicago) :    The  Action  of  Radium  on  the  Ovaries. 
Comments  by  Dr.  Schmitz. — Amer.  Jour,  of  Roent.  July  1920,  p.  335. 
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The  ovaries  are  in  most  instances  8  cm.  from  the  uterine  cavity. 
When  radium  is  inserted  into  the  uterine  cavity  it  is  usually  left 
for  12  hrs.  If  the  erythema  skin  dose  at  1  cm.  distance  is  100  mjg.  e. 
hrs.,  then  at  8  cm.  distance  it  would  be  6400  mg.  e.  hrs.  The  sensi- 
bility of  the  ovary  in  comparison  with  the  sensitiveness  of  the 
epithelial  elements  of  the  skin  to  the  rays  is  about  one-fifth  of  the 
latter.  In  other  words,  one-fifth  the  amount  of  an  erythema  skin 
dose  will  suffice  to  produce  the  same  effect  on  the  ovarian  cells.  Or, 
if  it  takes  100  mg.  radium  element  hours  to  produce  this  effect  on  the 
skin  it  will  take  only  20  mg.  radium  element  hours  for  the  ovary. 
If  we  divide  6400  by  5  we  obtain  1200  mg.  element  hours  as  the 
dosage  necessary  to  cause  degeneration  of  the  ovarion  cells.  Hence 
the  600  mg.  e.  hrs.  applied  for  uterine  hemorrhages  have  little  effect 
on  the  ovary.  The  cessation  of  the  bleeding  is  due  solely  to  thi 
action  of  radium  rays  on  the  endometrium.  Part  of  the  endometrium 
receives  an  erythema  dose,  or  a  first  degree  burn,  another  part  a 
second  degree  burn,  and  the  portion  in  the  immediate  surroundings 
of  the  radium  a  third  degree  burn.  If  the  endometrium  is  com- 
pletely destroyed  an  amenorrhea  results.  If  the  endometrium  is  only 
partially  destroyed,  oligomenorrhea  occurs. 

Radium  rays  have  no  effect  at  all  on  the  myoma  if  it  is  com- 
posed of  old  connective  tissue.  The  myoma  will  disappear  after 
radiation  if  it  is  chiefly  made  up  of  young,  undifferentiated  fibro- 
blasts. 


Bower,  John  0.,  M.D.,  F.A.&S.,  Philadelphia,  Pa.  "Operating 
Cystoscope  in  Application  of  Radium  to  Cancer  of  the  Rectum 
Following  Colostomy."  Surgery,  Gynecology  ft  Obstetrics,  No. 
M,  No.  4,  pp.  639. 
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"I  wish  to  report  a  method  of  treatment  of  cancer  of  the  rectum 
using  the  operating  cystoscopy  Three  cases  of  cancer  of  the  return 
have  come  under  my  observation  lately  in  all  of  which  an  operating 
cystoscope  and  a  specially  devised  applicator  have  been  used  to  great 
advantage  in  implanting  radium  in  the  proximal  portion  of  the  growth, 
an  effective  cross-fire  being  obtained  by  inserting  radium,  properly 
screened,  against  the  growth  through  the  anus. 


TECHNIQUE 

a.  A  lower  left  rectus  or  inguinal  colostomy  is  done  under  local 
or  spinal  anaesthesia  and  the  bowel  is  opened  on  the  third  or  fourth 
day  by  the  use  of  the  thermocautery. 

b.  On  the  seventh  or  eighth  day,  the  lower  segment  is  flushed 
clear  of  all  debris,  using  a  25  F.  catheter  attached  to  a  1000  cubic 
centimeter  reservoir;  when  the  fluid  returns  clear,  the  cystoscope  with 
irrigating  tube  attached  is  inserted  into  the  bowel,  the  obdurator  is 
withdrawn,  the  telescope  inserted  and  the  special  instrument  holding 
the  radium  needle  is  introduced  into  the  cystoscope,  and  the  radium 
needle  with  silk  cord  attached,  is  imbedded  into  the  growth.  The 
instrument  is  then  withdrawn  and  as  many  needles  as  required  intro- 
duced. The  free  ends  of  the  braided  silk  are  caught  with  a  haemostat 
or  fastened  with  adhesive  tape  to  the  patient's  abdomen. 

c.  Then  using  a  soft  rubber  applicator,  radium,  properly  screened, 
is  inserted  against  the  lower  portion  of  the  growth  through  the  anus. 

d.  The  advantage  of  this  me  thou  oi  cro&»-nre  is  nuixnuiuu  iutUa~ 
tion  due  to  accurate  placing." 
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Janeway,  Henry  H.:  The  Use  of  Buried  Emanation  In  the  Treat- 
ment of  Malignant  Tumetm*— ^merfam  Journal  of  Roentgenology, 
July,  1920;  pp.  826-827. 
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Indications  for  the  Use  of  Buried  Emanation  in  the  Rectum. 

It  should  be  used: 

First    As  a  reinforcement  to  the  treatment  by  tubes  in  annular 
growths;  and 

Second.    Alone  in  growths  limited  to  one  segment  of  the  rectal 
wall. 

(See  Janeway's  Chart  of  Dosage  at  Memorial  Hospital  filed  under 
D — Dosage  Emanations.) 
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Mayo,  W.  J.,  Rochester,  Minius    The  Relation  of  Cancer  to  the 
Fts!— gation  of  Hnnan  Life.— Surgery,  Gynecology  and  ObaUtrie; 

r,  1920. 
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Radiotherapy  destroys  cells  for  a  certain  distance,  but  cells  are 
sterilized  at  a  greater  distance  so  that  their  reproduction  is  checked 
and  connective  tissue  is  caused  to  develop  which  acts  as  a  barrier 
to  the  further  extension  of  the  malignant  process.  Radiotherapy 
often  fails  when  malignant  cells  become  attached  to  the  walls  of  tie 
three  coated  blood  vessels  from  which  they  draw  sufficient  nourish- 
ment to  withstand  its  effect. 

Radium  and  X-Ray  are  more  or  less  selective  in  their  action. 
Masses  and  bands  of  scar  tissue  are  produced  which  delay  the  ad- 
vance of  the  growth,  but  make  subsequent  late  operation  difficult  and 
often  ineffective. 

Radiotherapy  has  justly  achieved  a  reputation  in  the  post-opera- 
tive treatment  of  cancer.  It  would  appear,  however,  to  have  its 
greatest  field  of  usefulness  in  preparing  a  malignant  area  against 
wound  grafting  during  operation  and  its  ability  at  least  temporarily 
to  reduce  the  vitality  of  the  malignant  cell.  Radiotherapy  whether 
applied  as  Radium,  X-Ray,  or  heat,  sickens  malignant  cells  beyond 
the  area  of  destruction.  During  this  period  of  cell  sickness  their  re- 
sistance is  reduced  and  operation  is  most  efficient,  but  operation 
should  not  be  delayed  after  radiotherapy  since  the  period  of  increased 
cell  vulnerability  is  short  and  the  connective  tissue  development  which 
interferes  with  subsequent  operation  is  rapid.  By  properly  combining 
radiotherapy  with  surgery  we  can  increase  operability,  lower  mor- 
tality, and  increased  percentage  of  cures. 

We  have  greatly  extended  the  use  of  radium  and  have  obtained 
good  results  in  the  last  three  years,  especially  in  inoperable  carcinoma 
of  the  large  intestine  and  upper  rectum. 
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Crile,  Dr.  6.  W.  (Cleveland) :  "Treatment  of  Carcinoma  of  Colon." 
Jvtracted  in  the  Journal  of  the  A.  M.  A.,  February  3,  1928,  p.  367, 
ram  Ohio  State  Medical  Journal,  January,  1928. 
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Short  circuiting  the  fecal  stream  to  exclude  the  field  of  opera- 
tion; the  two  stage  operation;  the  iodoform  gauze  pack  to  prevent 
contamination  of  raw  surfaces  and  to  protect  the  retroperitoneal 
space  against  infection;  wide  resection  of  the  cancer  and  use  of 
radium  and  deep  roentgen-ray  therapy  to  prevent  recurrences,  are 
the  leading  features  of  the  plan  by  which  Crile  and  his  associates 
have  performed  389  operations  on  the  large  intestine  and  rectum  for 
cancer,  including  a  personal  series  of  117  operations,  of  which  eighty- 
seven,  including  thirty-nine  radical  operations,  have  been  done  with 
only  two  deaths. 
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Cameron,  William  H.:  A  Suggested  Technique:  Acne  Rosacea 
h  Telangiectasia  and  Erythema;  Acne  Rosacea  with  Acne  Vulgaris 
1  Seborrhea. 


In  the  first  type,  the  U  or  ti  strength  flat  glazed  applicator  is 
recommended.  Beta-rays  may  be  employed  but  a  severe  reaction  is 
to  be  avoided.  The  applicator  is,  therefore,  covered  with  thin  rubber 
only  and  left  in  place  not  longer  than  10  to  20  minutes  at  each  appli- 
cation. The  second  application  not  to  be  used,  however,  for  4  to  5 
weeks  after  the  first  one.  Before  applying  the  applicator  to  the 
lesion  it  would  be  advisable  to  test  the  skin  reaction  of  the  patient  by 
applying  it  for  ten  minutes  on  some  non-exposed  part  of  the  body. 


William  H.:     A  Suggested  Technique  for  Acne  Vulgaris. 
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On  account  of  the  extensive  skin  area  usually  involved  this  con- 
dition should  he  treated  by  X-rays. 


TECHNIQUE. 

When  radium  is  to  be  used  divide  the  skin  area  into  smaller  areas 
and  make  a  cast  of  the  smaller  areas  with  Kerrs  Moulding  Com- 
pound. 

The  size  of  this  cast  will  depend  on  the  number  of  10  and  12% 
milligram  needles  employed,  as  the  needles  should  be  placed  %  inch 
apart  in  all  directions  and  %  inch  from  the  edges  of  the  cast. 

The  east  must  be  thick  enough  to  hold  the  radium  1/8  inch  away 
from  the  skin  surface.    Each  needle  is  screened  with  1.0  m.  m.  brass. 

This  cast  is  then  held  in  place  over  each  area  from  2  to  4  hrs., 
depending  upon  the  thickness  of  the  individual  lesion. 

Second  applications  may  be  made  in  4  weeks  if  necessary. 
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Cameron,  William  H.:    A  Suggested  Technique:    Eczema;  Pao- 
Imm;  Lichen  Planus. 
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TECHNIQUE. 


In  small  patches  of  Ecsema,  such  as  may  occur  on  the  fingers, 
eye  lid  and  scrotum,  radium  is  frequently  of  value. 

When  the  lesion  is  only  slightly  thickened,  the  quarter-  or  half- 
strength  flat  glazed  applicator  may  be  employed  unscreened— C  «., 
with  thin  rubber  only— for  %  hr.  The  healthy  surrounding  skin 
should  be  protected  by  a  window  screen. 

When  the  lesion  is  very  much  thickened,  the  beta-rays  should  be 
"cut  out*  and  the  applicator  applied  from  1  to  2  nrs. 

The  same  treatment  may  be  carried  out,  and  the  same  rules  ob- 
served, in  Psoriasis  and  Lichen  Planus.  In  Lichen  Planus  of  the 
mucous  membrane,  the  unscreened  flat  applicator  may  be  used. 

In  cases  requiring  gamma-rays  only,  needles  arranged  as  de- 
scribed for  Acne  Vulgaris  may  be  used. 
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Mazzoni,  L^  and  V.  Pal  umbo:     Treatment  of  Ringworm  with 
Radium.    Policlinico,  Rome.   April  4,  1921.  28,  No.  14. 
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"Mazzoni  and  Palumbo  have  confirmed  that  radium  treatment  of 
the  scalp  causes  all  the  hair  to  fall  out  in  two  weeks;  depilation  is 
complete  by  the  eighteenth  day.  The  hair  begins  to  return  in  about 
four  weeks  after  the  complete  fall,  and  soon  it  is  as  thick  as  before. 
There  is  no  local  or  general  disturbance  from  the  radium  treatment. 
They  have  a  cap  fitted  to  each  patient,  made  of  starched  gauze,  and 
tied  under  the  chin  with  strings  from  in  front  of  and  behind  the 
ears.  This  cap  is  covered  with  six-sided  plates,  each  representing 
a  field  of  about  6  cm.  and  holding  1  eg.  of  the  radium  bromid,  filtered 
through  1  mm.  of  aluminum  and  4  mm.  of  rubber  tissue,  left  in  place 
for  twenty-four  hours.  With  nineteen  radium  applicators  the  thirty- 
two  or  thirty-five  zones  can  all  be  exposed  in  two  sittings,  each  of 
twenty-four  hours.  The  total  of  irradiation  thus  amounts  to  7,680 
up  to  8,400  milligram  hours.  There  were  no  failures  in  their  132 
cases,  treated  to  date.  Some  are  still  under  treatment.  The  list 
includes  favus,  tinea  and  trichophytosis  of  scalp  and  beard,  and  the 
disease  was  always  completely  cured." 


-- 


Degrais,   Paris:     Radium    in    X-Ray    Burn*.— Press* 
January  14,  1920:  New  York  Medical  Journal,  April  24,  1920. 
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Degrais  reports  the  case  of  an  x-ray  specialist  who  contracted 
dermatitis  in  two  fingers,  with  complicating  hyperatosis  and  epitheli- 
omatou8  change.  Amputation  of  the  fingers  had  geen  counselled 
by  two  x-ray  men  on  account  of  the  epitheliomatous  condition,  and 
the  sharp  pain  experienced.  Under  radium  treatment,  however,  the 
pain  disappeared  and  the  skin  returned  to  normal.  Such  treatment 
is,  therefore,  to  be  recommended  in  x-ray  epithelioma.  Carbon 
dioxide  snow  has  also  given  good  results  in  some  instances. 
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Heyerdahl,  8.  A*:  Christiana,  Norway.  Actinomycosis  Treated 
with  Rmdium*— Journal  of  American  Medical  Association,  VoL  73,  No. 
U,  December  27,  1919. 
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Gives  the  clinical  history  of  6  cases;  4  clinically  cored  to  date; 
2  greatly  improved. 

TREATMENT. 

The  swollen  cheek  was  subjected  to  radium,  and  radium  was 
placed  within  the  month. 

TECHNIC. 

The  glass  tabes  were  enclosed  within  a  lead  filter  1  mm.  thick, 
The  flat  applicators  used  within  the  month  were  2  by  1  cm.  square. 
They  were  used  with  a  0.5  mm.  lead  filter. 

DOSAGE. 

The  average  dosage  was  8000  milligram  hours  bat  as  this  dosage 
was  probably  of  Radium  bromide,  it  most  be  divided  by  2  to  give  the 
dosage  in  terms  of  Radium  element. 
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Montgomery*  Douglas  W„  and  Culver,  George  D.:  Eczema  of  the 
Venailion  Border  of  the  Lips* — Medical  Record,  July  24,  1920;  pp. 
141-148. 


FILEUND 

si 


Up 


In  Ecsema  of  the  Lips  as  it  occurs  in  those  having  the  exuda- 
tive diathesis.  In  cases  in  which  the  crack  has  existed  for  a  long  time, 
is  very  deep  and  surrounded  by  considerable  inflammatory  infiltra- 
tion, radium  heavily  screened  and  retained  for  some  hours  may  suc- 
ceed in  effecting  a  cure  where  everything  else  fails. 

In  the  Scurfy,  Scaly  Lip  of  the  Outdoor  Worker — radium  em- 
ployed in  the  same  way  as  for  cancer  is  the  far  superior  treatment. 

There  is  still  another  group  of  these  dry,  scaly,  precancerous 
affections  which,  for  lack  of  a  better  classification  may  be  included 
in  the  eczemas.  A  dry,  scaly  line  forms  from  side  to  side  across  the 
lip,  situated  about  midway  between  the  cutaneous  border  and  the 
summit  *  *  *  *  It  is  in  this  line  when  roughened,  that  an 
epithelioma  is  apt  to  develop,  and  the  recognition  of  this  line  is  of 
importance  because  the  epithelial  degeneration  of  which  the  epi- 
thelioma represents  the  maximum  degree,  extends  out  along  it  for  a 
very  considerable  distance  on  each  side  of  the  epithelioma  proper. 
Therefore,  any  operation  failing  to  take  this  into  consideration  is 
liable  to  be  a  failure  as  not  being  inclusive  enough. 

It  is  in  these  cases  also  that  X-rays  and  radium  are  so  bene- 
ficial, especially  the  latter.  The  employment  of  radium  well  screened 
secures  the  best  results  of  any  we  have  obtained.  In  many  so  treated 
it  is  impossible  to  tell  that  any  previous  lesion  had  existed. 

CASE  HISTORY. 

Reports  case  of  woman  37  years  afflicted  for  years  with  psoriasis. 
Her  skin,  •  •  •  was  far  too  atonic  for  her  years.  It  sagged  at 
the  jowls,  under  the  chin  and  in  front  of  the  neck.  She  had  a  number 
of  sebaceous  glands  in  the  mucous  membrane  of  the  upper  lip,  the 
significance  of  which  is  pertinent  to  the  lesion  for  which  she  consulted 
us  was  not  evident  She  presented  herself,  January  6,  1920,  with 
a  rough,  irregular,  rocky,  hard,  adherent  keratosis  of  the  exposed 
red  of  the  lower  lip  which  had  existed  for  several  months.  *  •  • 
The  lesion  was  undoubtedly  a  seborrheic  keratosis,  and  not  a  patch 
of  psoriasis,  and  it  was  a  lesion  which  if  left  to  itself,  would  likely 
have  degenerated  into  an  epithelioma.  The  keratosis  was  removed 
with  liquor  potassae  and  the  denuded  base  was  found  to  be  bright 
red  and  without  any  induration  whatever. 

TREATMENT. 

She  was  treated  with  a  12.50  mg.  plaque  screened  with  a  0.4 
of  lead  and  twelve  thicknesses  of  writing  paper,  held  in  place  for  five 
hours.  Under  boric  acid  ointment,  perfect  healing  took  place,  both 
of  the  central  keratosis  and  of  the  lateral  wings. 

COMMENT. 

The  point  wished  to  be  brought  out  is  that  if  the  central  kera- 
tosis had  been  removed  by  a  wedge  shaped  excision  •  *  •  •  a 
cure  would  not  have  resulted,  as  the  lateral  wings  would  have  been 
left  to  develop  the  same  kind  lesion  and  besides,  the  patient  would 
have  had  a  disfiguring  scar. 
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Knox,    Robert,   London:    Radiography    and   Radio-Therapeutics, 
Fart  II,  3rd  Edition,  1919;  p.  520. 
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Radium  is  used  only  in  the  chronic  cases  which  have  resisted  all 
other  forms  of  treatment  and  in  which  the  application  of  Radium  may 
start  the  stimulation  necessary  to  start  the  healing  process. 

TREATMENT. 

One  application  may  lead  to  a  marked  improvement  though  sev- 
eral will  be  necessary  in  most  cases.  Shorter  exposures  will  fre- 
quently give  real  improvement  and  these  should  be  repeated  at  inter- 
vals ox  several  days  untQ  a  slight  superficial  reaction  appears.  When 
this  subsides  the  condition  gradually  improves.  Treatment  should  be 
repeated  in  a  fortnight  to  three  weeks'  time  and  the  case  should  be 
kept  under  observation  for  several  months,  in  order  to  check  the 
earliest  appearance  of  a  recurrence. 

TECHNIC. 

Flat  applicators  or  tubes  may  be  employed.  The  exposures  vary- 
ing with  the  filtration. 

A  flat  applicator  containing  2.7  milligrams  of  radium  element 
spread  over  an  area  of  2x1  cm.  will  give  a  marked  reaction  in  from 
40  to  60  minutes.  One  application  may  lead  to  a  marked  improve- 
ment, though  several  will  be  necessary  in  most  cases. 

Shorter  exposures  will  frequently  give  real  improvement,  and 
these  should  be  repeated  at  intervals  of  several  days,  until  a  slight 
superficial  reaction  appears.  When  this  subsides  the  condition  grad- 
ually improves.  Treatment  should  be  repeated  in  a  fortnight  to  three 
weeks9  time  and  the  case  should  be  kept  under  observation  for  several 
months  in  order  to  check  the  earliest  appearance  of  a  recurrence. 
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Sakdabelrakesh,  P.:  Treatment  of  Eczema  by  Radium.— Siamese 
2*4  Cross  Medical  Journal,  Bangkok.  Aug.,  1920.  Abst.  in  /.  A.  M. 
i.,  April  9,  1921,  p  1046. 
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The  type  of  eczema  most  commonly  seen  in  Chulalongkorn  Hos- 
pital is  the  scaly  ecezema  and  next  to  it  is  the  vesicular  type.  The 
latter  sometimes  yields  to  calamine  lotion.  The  scaly  or  chronic 
form  is  the  worst  type  and  hardly  yields  to  ordinary  treatment  ex- 
cept by  radium  rays. 

TECHNIC. 

The  preparation  used  is  a  crystallized  radium  bromid  weigh- 
ing 18.95  mg.  and  is  contained  in  a  closed  glass  tube  which  is 
again  contained  in  a  sealed  silver  tube.  When  it  is  used,  this  silver 
tube  is  placed  in  an  aluminum  roller  with  a  handle,  the  attendant 
holds  the  handle  and  passes  the  roller  over  the  lesion. 


RESULTS. 

Of  twenty-three  patients  ten  were  cured.    The  remainder  were 
relieved  of  the  itching  and  failed  to  return  for  further  treatment. 
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PfaKh,  A.  &  Hayward,  F.R.C.&,  Medical  Superintendent  Radium 
butttate,  Leaden:  A  Report  of  Work  Carried  Out  al  the  Radium 
Institute,  London.— Annual  Report  for  1918.  Radium,  September,  1919. 
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Case  No.  2161,  M.,  aged  82.  The  patient  was  first  seen  in  July, 
1916,  the  disease  being  of  eight  months  duration. 

The  condition  affected  the  mucous  membrane  of  the  upper  lip, 
at  Hie  center  of  which  there  was  an  oval  area,  2  X  0.8  cm.,  of  closely 
aggregated  yellowish  milium  bodies.  No  treatment  had  been  adopted. 
The  patient  complained  of  a  feeling  of  stiffness  in  and  occasional 
itching  of  the  affected  part. 

TECHNIC. 

A  full-strength  'apparatus,  screened  with  1/100  mm.  of  alum- 
mum,  was  used,  and  an  exposure  of  twenty-five  minutes  duration 
given.  This  was  followed  by  a  fairly  sharp  reaction,  with  definite 
crust  formation,  lasting  for  nearly  three  weeks. 

The  patient  was  examined  three  months  later.  The  greater  part 
id  the  affected  area  had  cleared  up,  leaving  only  a  single  row  of 
milium  bodies,  1  cm.  in  length,  a  little  to  the  left  of  the  middle  line. 
The  treatment  was  repeated,  but  the  exposure  shortened  to  twenty 
minutes.  This  effectively  cleared  away  all  trace  of  the  disease, 
laving  a  normal  mucous  membrane. 

♦With  an  applicator  containing  radium  element,  a  half  strength 
applicator  would  be  used. 
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Kurtz,  Harry  A*:  Radium  in  Keloid  and  Cauliflower  Growths  on 
Same  Following  Extensive  Burns. — Urologie  and  Cutaneous  Review, 
April,  1920. 
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CASE  HISTORY. 

Laborer,  male,  65  years  of  age  poured  molten  lead  into  water  by 
mistake.  The  explosion  threw  lead  over  his  face.  Two  weeks  growth 
of  beard  made  the  lead  adhere  to  the  face  and  cause  severe  burns 
These  healed  with  scar  formation  but  always  had  some  crusts.  Five 
years  later  the  lesions  about  the  eyes  began  to  spread  to  the  fore- 
head, drawing  the  upper  lids  upward  and  the  lower  lids  downward, 
producing  severe  ectropion.  The  lesions  on  the  right  cheek  and  right 
side  of  the  neck  underwent  tissue  change  and  he  developed  extensive 
cauliflower  growths.  This  patient  denies  venereal  disease  and  was 
Wasserman  negative.  He  had  his  leg  and  arm  broken  25  years  ago, 
otherwise  he  has  been  in  excellent  health. 

TREATMENT. 

From  September  3,  1919,  to  January  4,  1920,  he  had  in  all  5000 
milligram  hours  of  radium  element 

TECHNIC. 

Application  was  made  at  various  intervals  of  three  to  four  weeks 
in  two  25  milligram  tubes  and  a  varnish  applicator  of  ten  milligrams, 
properly  screened. 
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Mackay,  Hugh,  M.  D.,  Winnipeg*  Canada:  Radium  in  Psoriasis  of 
ta*  Nails. 
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Nails 


Ten  Milligram  Flat  Applicator  applied  from  7  %  to  10  milligram 
hours.  Edge  protected  by  a  thin  lead  screen  (1mm)  and  base  of  nail 
further  protected  with  rubber. 
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Mackay,  Hugh,  (Winnipeg) :    Radium  for  Ringworm  of  Nails. 
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Ten  milligrams  flat  applicator  applied  from  7  %  to  10  milligram 
hours.  Edge  of  skin  protected  by  a  thin  lead  screen  (1  mm.)  The 
base  of  the  nail  is  further  protected  with  rubber. 
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Frank  E.:  Radium  i*  the  Treatment  of  Cancer  and 
Varioa*  Other  Diseases  of  the  Skin*— Journal  of  American  Medical 
Association,  LXVIL,  November  18,  1916,  pp.  1508-11.  Radium, 
April,  1917. 
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TECHNIC. 

Tubes  of  from  25  to  60  mg.  screened  with  0.6  mm.  silver  ap- 
plied three  or  four  times  for  from  15  to  20  minutes  duration.  This 
course  of  exposures  may  be  repeated  in  a  few  weeks. 
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Stovenm,  Walter  C  Dublms  The  Technique  of  the  After  TVeat- 
■cat  of  War  Inj«rie«^— ArcMv««  o/  Radiology  and  Electrotherapy,  No. 
pp.  356-362,  April,  1919.     fladtwrn,  August,  1919. 
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The  largest  doses  are  required  to  free  scar  tissue,  due  to  the 
physiological  organisation  of  granulation  tissue  following  gunshot 
wounds  and  sepsis.  About  half  this  dose  is  adequate  to  deal  with  the 
adhesion  in  joints  and  round  tendons.  For  a  purely  analgesic  effect 
on  a  tender  scar,  where  the  nerve  endings  are  involved,  an  eighth  or 
less  of  the  full  dose  is  usually  sufficient 

The  sequela  of  over-dose  occur  from  three  or  four  days  to  three 
weeks  after  treatment,  according  to  the  softness  of  the  rays  causing 
them  and  the  amount  of  over-dose.  The  harder  the  rays  and  the  less 
the  over-dose  the  longer  delayed  is  the  reaction.  Doses  causing 
erythema,  blistering,  or  superficial  ulceration  of  the  skin  are  some* 
times  necessary,  but  are  better  avoided  for  present  purposes.  They 
disappear  quickly  with  a  dry  dressing  or  a  simple  ointment.  Over* 
dose,  causing  deep  burns  and  necrosis  are  very  intractable,  and  must 
be 
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Stevenson,  W.  G,  M,  D.:    The  Ttechnk  of  the  after  Treatment  of 
,War  Injuries. — Archives  of  Radiology  and  Electrotherapy,  No.  225, 
856-862,  April,  1919.    Radium,  August,  1919. 
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The  sequelae  of  over-dose  occur  from  three  or  four  days  to  three 
weeks  after  treatment,  according  to  the  softness  of  the  rays  causing 
them  and  the  amount  of  over-dose.  The  harder  the  rays  and  the  leas 
the  over-dose  the  longer  delayed  is  the  reaction.  Doses  causing 
erythema,  blistering,  or  superficial  ulceration  of  the  skin  are  some- 
times necessary,  but  are  better  avoided  for  present  purposes.  They 
disappear  quickly  with  a  dry  dressing  or  a  simple  ointment  Over- 
dose, causing  deep  burns  and  necrosis  are  very  intractable,  and  must 
be  avoided. 
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Kelly,   Dr.  Howmrd  A.   (Baltimore):     "Radium  Treatment   of 
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TREATMENT. 


Radium  therapy  is  particularly  helpful  over  small  areas  that 
occur  on  the  fingers,  about  the  nails,  on  the  eyelids  and  toe*.  This 
condition  is  very  prone  to  recurrence  after  it  has  once  been  cleared 
up.  The  dietary  therapy  is  also  very  important  in  this  type  of  ease. 
The  gamma  rays  are  used.  Hie  healthy  skin  should  be  protected  by 
a  lead  window  screen  covered  with  gauze  or  rubber.  For  each  2 
square  centimeters  of  disease,  100  milligram  hours  radiation  is  given 
at  a  distance  of  K  inch  from  the  skin  surface.  It  might  be  necessary 
to  repeat  this  treatment  in  three  weeks. 
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Kelly,  Dr.  Howard  A.  (Baltimore) :   "Radium  Treatment  of  Warts 
ad  Coras." 
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TREATMENT. 


This  is  to  include  the  common  warts  seen  on  the  hands.  Both 
beta  and  gamma  radiation  is  used  here.  The  radium  screened  with  1 
millimeter  brass  is  placed  directly  in  contact  with  the  lesion  and  50 
milligram  hours  or  one  curie  of  radium  emanation  for  8  to  6  minutes 
is  given.    Corns  respond  to  this  same  treatment  satisfactorily. 
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K«Uy,  Dr.  Howard  A.  (Baltimore):    "Radium  Treatment  of  Cav- 
Angiomata." 
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TREATMENT. 


This  demands  considerable  patience,  as  the  result  is  slow  in  mak- 
ing an  appearance.  Gamma  radiation  alone  is  used  and  the  erythema 
dose  is  never  approached.  For  each  2  square  centimeters  of  skin 
surface,  100  milligram  hours  at  %  inch  distance  are  given  through  a 
lead  window  screen.  This  screen  should  be  covered  with  rubber  or 
several  layers  of  gauze.  This  treatment  should  not  be  repeated  under 
three  months. 
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Kelly,   Br.   Howard  A.   (Baltimore):     "Badta*   Treatment   of 
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TREATMENT. 


The  treatment  should  be  carried  up  to,  but  not  beyond  the  erythe- 
ma dose.  If  there  is  a  large  patch,  it  should  be  divided  into  squares 
of  2  centimeters  each  and  over  each  square  260  milligram  hours  are 
given  through  a  lead  window  screen  covered  with  rubber  or  gauze. 
Only  gamma  radiation  is  given  at  a  distance  of  M  inch  from  the  skin 
surface.    The  diet  should  be  carefully  regulated. 
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Kelly,   Dr.   Howard  A.    (Baltimore):     "Radium   Treatment   of 
Vulgaris." 
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TREATMENT. 


The  application  should  be  kept  below  the  erythema  dose.  To 
each  area  of  2  square  centimeters,  200  milligram  hours  should  be 
given,  using  only  the  gamma  rays  at  %  inch  distance  from  the  skin. 


Kirkcndall,  Dr.  Ben*  R.  (Columbus,  Ohio) :  Case  reported  by  Dr. 
JifaendftlL 
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HISTORY. 

Mrs.  A.  R.,  age  43,  married,  housewife  (country).  F.  H.  Nega- 
tive. P.  H.  General  health,  fair,  nervous  temperament.  Not  consti- 
pated. M.  H.  Two  children.  Has  not  passed  climacetric  P.  I.  Be- 
gan five  years  ago  with  periodical  attacks  of  long  duration,  of  frank 
eczema  appearing  on  the  dorsal  surfaces  of  both  hands  and  the  whole 
surface  of  both  wrists.  The  disturbance  was  always  accompanied 
with  intense  itching  and  often  lasted  over  a  period  of  several  months. 
All  kinds  of  ointments,  powders  and  local  applications  were  used 
along  with  proper  dietetic  measures,  with  little  result.  Sporadic 
X-ray  treatments  were  also  tried. 

The  present  attack  began  five  weeks  ago.  Examination — Vaguely 
defined,  reddened  areas  on  the  dorsal  surfaces  of  both  hands,  extend- 
ing onto  and  completely  surrounding  both  wrists.  Inflammation 
chronic  in  type  accompanied  with  more  or  less  scaling,  moisture, 
crusts  and  considerable  itching. 


TREATMENT. 

Fifty  areas  about  one  inch  square  were  treated  for  five  minutes 
each  on  three  successive  days,  L  e.  each  area  received  a  total  appli- 
cation of  fifteen  minutes.  Two  25  mg.  tubes  were  placed  one  half 
inch  apart  beneath  a  one-inch  square  wooden  block  to  which  a  handle 
was  attached  and  the  patient  made  the  changes.  Other  than  the 
glass  and  thin  walled  silver  container,  the  radium  was  used  unscreened 
except  for  one  layer  of  thin  black  vulcanizing  rubber. 

Result — Perfect  and  obtained  in  a  few  weeks.  There  has  been 
no  recurrence  up  to  January  10,  1928. 
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Lottholt,  Dr.  S.:    "Radioactive  Substances  in  Fluid  Form,"    Ab- 
tracted  in  the  Journal  of  the  A.  M.  A.,  February  17th,  1923,  p.  518, 
Hotpitalstidende  Copenhagen,  December  20, 1922. 
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Lomholt  discusses  the  application  of  alpha  rays  in  skin  disease. 
In  forty-four  cases  of  psoriasis  all  except  one  showed  more  or  less 
favorable  influence.  Small  recurring  patches  yielded  promptly  to  the 
treatment.  The  only  drawback  is  the  brownish  discoloration  that  it 
seems  to  entail.  He  used  thorium  X,  dissolved  in  alcohol,  to  paint  the 
surface.  Actual  cure  in  lupus  and  psoriasis  is  rare,  but  more  or  leas 
benefit  always  followed  the  treatment. 
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Daland,  Ernest  1L,  M.  D.  (Boston) :     -Radium  Treatment  of  Rei- 
kis.   Surgery,  Gynecology  and  Obstetrics,  Jan.,  1928,  No.  1,  66-98. 
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NOTE. 

Table  VL— Treatment   Advised. 

Cases 

No.  cases  examined   68 

Radium  advised  64 

Radium  advised  and  given 48 

Radium  advised  and  not  given 6 

Radium  not  advised  2 

Radium  advised  after  excision  but  not  given 2 

Radium  following  excision  at  another  hospital 1 

TREATMENT  ADVISED  IN  OUR  SERIES. 

Fifty-eight  cases  were  seen  at  the  Huntington  Hospital  during 
the  period  from  January,  1914,  to  July,  1921.  Radium  treatment 
was  advised  in  64  cases.  One  patient  had  a  keloid  on  his  foot,  with 
an  extensive  ulcer  nearby.  It  was  thought  that  treatment  of  the 
ulcer  was  more  important  than  radiation  of  the  keloid.  In  another 
case  the  keloid  was  very  soft,  and  it  was  of  very  recent  origin,  radium 
was  not  advised.  The  lesion  subsequently  disappeared  without  treat- 
ment. Excision  followed  by  radiation,  was  advised  in  one  case,  but 
the  patient  failed  to  return  for  radiation  until  the  lesion  had  recurred. 
It  was  then  successfully  radiated.  Excision  in  another  case  was  done 
at  another  hospital  with  the  intention  of  referring  him  back  to  us 
for  radium.  The  patient  died  of  scarlet  fever  following  the  opera- 
tion. Six  patients  failed  to  return  for  radium  after  it  was  advised. 
Forty-eight  were  treated  by  radium  alone. 

Excision  of  a  large  keloid  of  the  chin  and  neck,  followed  by  a 
Thiersch  graft,  was  done-by  a  member  of  our  staff  at  another  hospital. 
The  patient  was  immediately  referred  to  us  for  a  keloid  developing 
around  the  periphery.  This  was  destroyed  after  several  treatments 
and  has  not  recurred. 

METHODS  OF  TREATMENT. 

Many  different  methods  of  treatment  have  been  tried  in  the  radi- 
ation of  these  lesions.  Early  in  the  series  we  were  handicapped  by 
having  but  a  small  amount  of  radium.  Some  of  the  early  cases  were 
treated  with  glass  emanation  tubes  in  0.26  millimeter  steel  jackets 
and  with  2  millimeters  lead  screening.    In  others  the  screening  was 

1  centimeter  gauze,  1  centimeter  air  or  1  millimeter  lead.    In  the  two 
cases  classed  as  "unsatisfactory"  (Table  VII)  the  screening  used  was 

2  millimeters  lead. 

It  has  been  interesting  to  note  a  fairly  definite  proportion  between 
the  age  of  a  keloid  and  the  amount  of  radiation  required  to  eradicate 
it.  It  has  also  been  noticeable  that  keloids  in  children  respond  more 
easily  to  treatment  than  do  those  in  adults.  The  earliest  case  seen 
was  the  following: 

Case  1.  M.  B.,  10  years,  of  American  parentage,  entered  the 
hospital  for  the  removal  of  a  large  congenital  verruca  of  the  neck. 
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Excision  was  done  on  April  27,  1921.  Convalescence  was  uneventful. 
On  June  24,  a  beginning  keloid  was  noticed  along  the  entire  scar. 
Radium  treatments  on  June  24  and  July  22  entirely  destroyed  the 
keloid.  On  the  first  date  two  emanation  tubes  of  86  xnillicuries  each 
with  0.25  millimeter  steel  and  1  millimeter  silver  filtration  were  placed 
longitudinally  and  end-to-end  on  the  keloid  and  allowed  to  remain 
one  hour.  This  gave  a  dosage  for  each  tube  of  85  millicurie  hours. 
On  the  second  date  a  similar  treatment  was  given  over  a  different 
position  of  the  scar.  The  dosage  on  this  occasion  was  40  millicurie 
hours  for  each  tube.  Slight  erythema  developed  from  each  treatment, 
but  there  was  no  ulceration.  There  was  no  recurrence  at  the  end  of 
6  months.  This  same  patient  had  a  congenital  verruca  of  her  ear. 
This  was  treated  with  destructive  doses  of  radium  and  has  been  nearly 
destroyed.  Even  with  destructive,  ulcerating  doses,  there  has  been 
no  tendency  to  form  keloids  in  the  scar  of  the  ear. 

Another  case  treated  entirely  with  silver  filtration  (gamma  radia- 
tion) follows: 

Case  2.  H.  M.,  4  years,  of  American  parentage,  burned  her 
neck  with  boiling  water  7  months  before  admission  to  the  hospital. 
An  extensive  scar  formed,  with  secondary  keloid.  Four  months  later 
an  operation  was  performed  at  another  hospital  for  the  purpose  of 
loosening  up  the  scar.  Keloidal  tissue  immediately  formed  all  over 
the  scar,  increasing  the  contracture.  She  was  treated  eight  times 
with  the  same  type  of  filtration  described  in  Case  1.  One  or  two 
tubes  were  used  each  time,  with  an  average  dosage  of  44  millicurie 
hours.  At  the  end  of  9  months  the  keloid  was  destroyed  and  the 
scar  white.  The  underlying  scar  tissue  was  softened,  making  the 
contracture  scarcely  noticeable. 

The  case  illustrated  the  close  relationship  between  scar  tissue  and 
keloid.  Scar  tissue  may  be  softened  by  radiation,  but  it  does  not 
respond  to  radiation  as  well  as  does  pure  keloid  tissue.  In  some 
cases  it  is  difficult  to  determine  whether  one  is  dealing  entirely  with 
scar  or  whether  there  is  a  keloidal  element  present. 

We  have  found  that  it  is  usually  necessary  to  use  less  filtration  than 
that  used  in  the  Jwo  cases  reported.  Patients  who  have  had  keloids 
for  several  years  require  beta  radiation  in  addition  to  gamma.  Beta 
radiation  produces  an  ulceration  and  destroys  the  pigment  layer  of 
the  skin,  already  badly  damaged.  This  results  in  a  white  scar  which 
eventually  becomes  somewhat  pink,  but  it  never  returns  to  the  color 
of  normal  skin.  In  people  with  dark  skin  this  makes  a  very  noticeable 
scar.  However,  we  have  found  that  most  of  the  patients  would  rather 
have  an  ulcerative  treatment,  and  thus  secure  quicker  results,  than 
to  have  the  silver  filtration.  It  must  be  explained  in  advance  that 
there  will  be  some  local  discomfort  if  this  type  of  treatment  is  given. 
The  majority  of  our  adult  cases  have  been  treated  with  the  steel- 
jacketed  tubes,  either  laid  directly  on  the  lesion  or  raised  on  2  to  5 
millimeters  of  grouse.  The  average  dose  per  tube  has  been  15  milli- 
curie hours,  and  the  average  number  of  treatments,  six.  No  two 
cases  require  exactly  the  same  dosage.  In  some,  10  millicurie  hours 
produced  very  little  reaction,  while  in  others,  80  millicurie  hours  pro- 
duced but  slight  redness.  Occasionally  0.5  millimeter  silver  has  been 
used  where  the  unfiltered  tube  has  caused  excessive  reaction  in  pre- 
vious applications. 
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Case  3.  C.  B.,  25  years.  An  American  school  teacher  with  multi- 
ple keloids  on  her  shoulders,  chest  and  back  was  referred  to  me  by 
Dr.  C.  J.  White.  The  condition  began  as  acne  vulgaris  and  had  been 
present  10  years.  On  May  7, 1921,  she  received  treatment  of  92  milli- 
curie  hours  with  0.25  millimeter  steel  0.5  millimeter  silver  and  1 
centimeter  gauze  filtration  over  one  area.  There  was  no  result.  On 
June  3,  a  dosage  of  63  millicurie  hours  was  given  over  the  same  area 
with  no  result.  On  July  9,  a  dosage  of  60  millicurie  hours  was  given 
with  0.25  millimeters  steel  and  1  centimeter  gauze  filtration  but  no 
silver.  There  was  a  slight  softening  but  no  erythema.  A  dosage  of 
30  millicurie  hours  more  was  given  on  July  20  and  slight  ulceration 
resulted.  Another  area  was  treated  at  intervals  of  about  one  month 
with  50  millicurie  hours  and  72  millicurie  hours  (0.25  millimeters 
steel,  0.5  millimeters  silver  and  0.5  centimeters  gauze),  without  result. 
Three  weeks  later  65  millicurie  hours  without  screening  produced  a 
deep  ulceration.  A  third  area  was  treated  with  38  millicurie  hours 
(unscreened)  and  resulted  in  erythema  and  ulceration.  Other  areas 
were  then  treated  without  filtration.  It  was  found  that  the  same 
dosage  caused  ulceration  in  some  lesions  and  had  no  effect  on  others. 
This  case  is  still  under  treatment.  All  the  ulcers  have  healed,  leaving 
flat,  smooth  scars,  free  from  pain. 


TABLE  VIL— RESULTS  OF  RADIUM  TREATMENT. 

Cases 

Cases  treated   48 

Cases  still  under  treatment 10 

Keloid  destroyed  26 

Insufficient  number  of  treatments 3 

Greater  amount  of  keloid  destroyed 4 

Original  keloid  destroyed  but  new  one  appearing  nearby 2 

Some  keloids  destroyed,  others  untreated 1 

Unsatisfactory   2 

Recurrences    0 


RADIUM  TREATMENT  IN  OTHER  CLINICS. 

The  problem  whether  to  treat  a  given  keloid  by  absorption  doses 
or  destructive  doses  has  been  a  difficult  one.  Wickham  and  Degrais 
recognize  the  need  of  two  types  of  treatment.  They  use  frequent 
treatments  of  short  duration  in  the  early  lesions  or  those  in  children, 
and  expect  to  cause  a  slight  inflammatory  reaction.  In  the  old  keloids 
in  adults  they  use  some  unscreened  tubes  to  effect  a  destructive  action 
and  others  heavily  screened  to  produce  a  "selective  action." 

Simpson  uses  "selective"  doses  in  children  and  gets  slight 
inflammatory  reaction.  In  keloids  mixed  with  scar  tissue  he  uses 
destructive  doses.  Knox  treats  the  entire  keloid  and  the  adjacent 
tissues  to  the  point  of  superficial  redness.  Taft  has  found  that 
X-rays  are  effective  but  that  radium  is  better.  He  avoids  doses  caus- 
ing a  reaction  and  covers  his  Alter  with  rubber  or  chamois  to  avoid 
telangiectases.  He  believes  that  ulcerating  doses  are  apt  to  cause  a 
recurrence.  Taussig  believes  that  all  but  the  oldest  keloids  may 
be  destroyed  by  radium. 
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Tousey  advocates  a  dosage  of  20  milligrams  of  radium  salt,  with 
a  filter  of  0.3  millimeters  glass  and  0.5  alumiiuim,  for  20  minutes 
or  more  on  each  portion  of  the  lesion.  The  applicators  are  covered 
with  rubber.  Pinch  of  the  London  Radium  Institute  uses  a  "half 
strength"  applicator,  screened  with  1  millimeter  silver.  He  makes 
three  exposures  of  from  4  to  6  hours'  duration  on  each  of  three  suc- 
cessive days,  then  repeats  the  entire  treatment  every  2  months  until 
the  lesions  have  disappeared. 

Jeanselme  advises  radium  treatment  after  deep  scarification 
of  the  lesion.  Pfahler  reports  good  results  by  excision  followed  by 
either  X-ray  or  radium.  Rostaine  cites  a  case  which  recurred 
four  times  after  excision  but  which  did  not  recur  after  excision  fol- 
lowed by  radium  therapy. 

RESULTS. 

Ten  of  our  forty-eight  cases  are  still  under  treatment.  Of  the 
others,  twenty-six  have  had  a  complete  destruction  of  their  lesions. 
Three  patients  ceased  treatment  before  a  sufficient  number  of  applica- 
tions had  been  made.  Two  cases  were  unsatisfactory,  as  the  keloids, 
of  long  duration,  were  treated  with  too  heavy  filtration.  There  have 
been  no  recurrences,  either  in  the  cases  treated  by  absorption  doses 
or  in  those  treated  by  actual  destruction  of  the  lesion.  Two  patients 
developed  new  keloids  near  the  old  ones. 

Every  case  treated  was  benefited.  The  first  evidence  of  relief 
was  the  development  of  a  certain  amount  of  anaesthesia  in  the 
lesion.  Later  there  was  a  disappearance  of  the  itching  and  pulling 
sensation.  Finally  there  was  a  softening  of  the  scar.  There  was 
less  variation  from  the  normal  color  of  the  skin  in  the  cases  treated 
with  absorption  doses.  In  a  few  of  the  cases  treated  with  ulcerating 
doses  telangiectasis  followed,  but  this  was  by  no  means  always  true. 

There  was  no  evidence  to  show  that  the  tendency  of  a  given 
individual  to  develop  these  lesions  was  influenced  by  the  treatment  of 
any  one  lesion  by  radium. 

CONCLUSIONS. 

1.  It  seems  probable  that  every  keloid  can  be  destroyed  by 
radium  if  a  sufficient  dose  is  used. 

2.  Silver  filtration  (1  millimeter)  should  be  used  in  keloids  of 
recent  origin,  in  children,  in  people  of  dark  complexion  and  in  ex- 
posed areas,  as  the  face.  The  dosage  should  be  from  80  to  60  milli- 
curie  hours,  according  to  the  age  of  the  patient. 

3.  Practically  unfiltered  tubes  should  be  used  on  all  other  keloids. 
The  dosage  should  be  from  15  to  30  millicurie  hours  per  tube.  It 
should  be  explained  to  patient  that  ulceration  will  result  from  this 
type  of  treatment. 

4.  There  is  no  evidence  to  show  that  the  destructive  doses  dam- 
age the  tissues  so  that  the  lesions  recur.  There  is  no  lessening  of 
the  tendency  of  an  individual  to  develop  keloids. 
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TECHNIQUE  OF  TREATMENT 


The  radical  treatment  of  roentgen  and  radium  ulcers  is  excision 
with  subsequent  sliding  skin  flap  or  skin  transplantation  to  cover  the 
defect.  This  method,  however,  can  only  be  used  when  the  ulcer  is 
favorably  located  and  in  some  cases  it  develops  into  a  rather  serious 
surgical  intervention.  In  the  clinic  of  Prof.  Kiehl,  continuous  water 
baths  have  been  used  for  a  long  while.  Sacken  also  reports  good  re- 
sults with  this  method.  The  purpose  of  the  treatment  is  to  prevent 
diseased  parts  from  contact  with  any  irritating  substance.  The  re- 
lief from  pain  is  very  marked.  Continuous  submersion  in  warm  water 
hinders  necrosis  by  permitting  much  better  blood  supply  to  the  dis- 
eased parts.  Wetterer  has  employed  fomentations  with  water  con- 
taining hot  camomile.  Bettmann  reports  favorable  results  from  the 
use  of  physiological  saline  solution,  both  as  a  douche  and  as  a  fomen- 
tation. 
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Gives  the  clinical  history  and  pictures  of  9  cases  all  clinically 
cured. 

TECHNIC. 

Plaques  and  glass  tubes  of  radium  were  used.  The  plagues  of  10 
mgs.  The  glass  tubes  of  25  nigs.  The  tubes  were  enclosed 
in  German  silver  tubes  1  mm  thick.  These  German  silver  tubes  were 
enclosed  in  brass  screens  1  mm  thick,  and  when  the  combined  tubes 
were  used  they  were  covered  with  1  mm  of  rubber.    One  millimeter  of 


DOSAGE. 

The  average  dosage  was  188  milligram  hours  with  extremes  from 
10  lag.  hours  to  800  milligram  hours. 


Stewart,  Wellington  T.:    Radium  A*  An  Adjunct  in  Treatment  in 
!  Conditions  Met   by  the  General   Practitioner. — Urolotfic  and 
Cutaneous  Review,  April,  1920. 
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TECHNIC. 

Ten  milligrams  of  radium  element,  half  strength,  with  no  screen- 
ing but  thin  rubber  is  applied  direct  to  the  lesion.  The  time  of  ex- 
posure is  to  be  governed  by  the  area  of  the  lesion  and  the  amount 
of  induration.  Three  or  four  short  applications  on  successive  or 
alternate  days  (%  to  1  hours  each)  are  more  effective  than  one  long 
exposure. 


i 


Pinch,  A.  E.  Hayward,  London:  A  Report  of  the  Work  Carried 
at  at  the  Radian  Institute,  London^— A*n*aJ  Report  far  1918. 
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These  growths,  when  of  small  size  and  situate  on  the  glabrous 
skin,  are  best  treated  by  short  intense  exposures  with  full-strength 
plates  applied  without  screen. 

DOSAGE* 

The  duration  has  to  be  proportioned  to  the  thickness  of  the 
lesion,  and  may  vary  from  one  to  three  hours.  A  definite  destructive 
reaction  extending  well  beyond  the  margins  of  the  tumor  should  be 
produced.  With  the  subsidence  of  the  reaction,  a  depressed  white, 
supple  scar  appears  at  the  site  of  the  growth. 

TECHNIC. 

Large  flat,  superficially  ulcerated  epitheliomata  without  much 
subjacent  induration  respond  most  favorably  to  treatment  with 
quarter-strength  applicators,  screened  with  1-10  mm.  of  lead,  an  ex- 
posure of  six  hours'  duration  being  given  on  each  of  three  successive 
days,  the  series  being  repeated  in  six  weeks9  time  if  necessary. 

♦As  the  dosages  in  this  report  are  expressed  in  terms  of  radium 
bromide,  they  must  be  divided  by  2  to  express  the  correct  dosage  in 
terms  of  radium  element. 
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Meat  in  Some  Conditions  Met  by  the  General  Practitioner,— Urologic 
omd  Cutaneous  Review,  April,  1920. 
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"It  may  now  be  accepted  as  an  axiom  of  radium  therapy  that 
rodent  ulcers  not  exceeding  3  cm.  in  diameter,  which  have  not  been 
subjected  to  any  previous  treatment,  and  do  not  effect  bone  car- 
tilage or  mucous  membrane,  can  be  quickly  and  effectively  removed 
by  radium." 

TECHNIC. 

Ulcers  that  have  progressed  from  a  superficial  condition  to  a 
more  or  less  widespread  area  should  be  irradiated  at  the  indurated 
and  raised  border  by  means  of  radium  tubes.  Twenty-five  to  ten 
milligram  tubes  may  be  used.  It  is  not  necessary  to  irradiate  the 
central  part  of  the  ulcer  at  all,  because  the  active  progressing  malig- 
nant tissue  is  at  the  border  of  the  ulcer.  The  tubes  can  be  fastened 
over  the  border  and  parallel  to  it  by  means  of  adhesive.  Light 
screening  should  be  used  and  an  exposure  of  twelve  hours  over 
each  area  is  given. 

A  flat  applicator  is  the  more  advantageous  type  for  beginning 
rodent  ulcer.  Twenty-five  to  ten  milligrams  may  be  used.  They  are 
fastened  on  a  lead  plate,  so  that  when  the  lead  applicator  is  bent 
around  the  lip,  the  tubes  are  parallel  to  the  lip  and  directly  over 
the  epithelioma.  From  six  to  twelve  hours  exposure— depending 
on  the  size  of  the  lesion.  The  screening  is  light,  if  the  condition  is 
ulcerative.  Heavy  screening  is  used  if  the  growth  is  nodular,  ir- 
radiation of  the  cervical  glands  is  necessary  to  complete  the  treat- 
ment. 
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Simmons,  Churning  C*  M.  D.:    Cancer  of  the  Skin  Treated  with 
Radium, — Boston  Medical  Journal,  October  16,  1919,  Page  477. 
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Summarizes  201  cases  treated  with  radium.  One  hundred  and 
seventy-one  of  these  cases  were  such  as  to  make  a  clinical  cure  a 
probability.  In  124  or  72.5%  of  these  171  cases  the  growth  was  de- 
stroyed and  the  ulcer  healed.  In  11  cases  or  6%  there  was  only  temp- 
orary improvement. 

TECHNIC. 

The  actual  method  of  applying  the  radium  for  treatment  in  small 
superficial  tumors  in  accessible  regions  was  to  fasten  the  glass  tube 
containing  radium  emanation  (enclosed  in  a  steel  needle)  at  the  top 
of  a  metal  cone  1  cm.  in  height,  the  diameter  of  which  was  slightly 
larger  than  the  growth.  In  growths  about  the  scalp  or  orbit  sheet 
lead  was  also  used  as  a  protection  to  prevent  loss  of  hair.  The  aver- 
age small  growth  usually  disappeared  in  from  two  to  four  treatments, 
often  in  one. 

DOSAGE. 

The  average  dose  was  from  20  to  50  millicuries  with  extremes 
from  one-half  to  two  hours.    Heavier  cases  were  used  more  recently. 
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Simmons,  dunning  G,  M.  IX:  Radium  Treatment  of  Carcinoma 
f  the  Skin^-Bo#ton  Medical  and  Surgicm!  Journ&l,  Vol.  XXXI.,  No. 
,  October,  1919. 
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Two  hundred  and  fifty-nine  cases  made  the  basis  of  the  follow- 
ing technic.  These  cases  were  divided  into  groups  as  follows:  Eye- 
lids and  about  orbit,  52;  nose,  79  cases;  cheek,  71  cases;  forehead, 
27  cases;  ear,  24  cases;  miscellaneous  cancer  (hands,  feet,  etc.)  6 
cases. 

CASE  HISTORY. 

Of  these  201,  (77  per  cent.)  had  previously  received  some  form 
of  treatment.  In  some  the  growth  had  been  destroyed,  but  had  re- 
curred, while  in  others,  treatment  had  had  little  or  no  effect.  Many 
patients  had  drifted  from  one  physician  to  another  and  had  tried 
several  different  remedies.  Many  of  the  methods  of  treatment  em- 
ployed are  well  recognized  and  it  must  be  borne  in  mind  that  we 
only  saw  the  unsuccessful  cases  and  have  no  means  of  judging  the 
numbers  cured. 

TREATMENT. 

The  actual  method  of  applying  the  radium  for  treatment  varied 
greatly. 

In  the  large  superficial  growths,  the  steel  needles  containing  the 
radium  emanations  were  usually  laid  directly  on  the  growth  in  a 
series  around  it  a  short  distance  inside  the  edge.  The  bare  glass 
tubes  are  also,  at  times,  used  in  a  similar  manner,  or  raised  up  % 
cm.  from  the  surface  on  a  piece  of  gauze. 

In  large  growths  on  the  cheek,  which  have  involved  the  bone 
and  infiltrated  the  antrum,  much  may  be  accomplished  by  remov- 
ing the  tumor  by  operation  with  the  knife,  curette,  and  actual  cautery. 
A  tube  of  radium  may  be  introduced  into  the  cavity  thus  formed, 
in  the  gauze  packing  at  the  time  of  operation  and  left  in  place  for 
from  twelve  to  forty-eight  hours,  depending  on  the  amount  used. 

DOSAGE. 

The  usual  dose  was  from  20  to  50  millicuries,  although  heavier 
treatments  have  recently  been  used. 

RESULTS. 

The  average  small  growth  usually  disappeared  in  from  two  to 
four  treatments,  often  in  one,  but  the  resulting  superficial  ulcer  heals 
slowly.  After  the  first  treatment,  patients  report  once  in  two  weeks 
for  observation  and  further  treatment  as  necessary. 

AFTER  TREATMENT. 

A  daily  bathing  once  or  twice  with  a  solution  of  peroxide  and 
water,  equal  parts,  keeping  the  ulcers  covered  with  white  vaseline 
or  other  bland  ointment  on  a  pieece  of  compress  cloth. 
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Bordier,  Dr.  H.:     Multiple  Roentgen  Epitheliomas  Cured  by  Dia- 

thermy»      Abstracted  m  the  Journal  of  the  A.  Af.  A*  from  Bulletin  de 
FAcademie  de  Medeeine,  Paris,  Nov.  14, 1922,  No.  87,  page  88. 
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TECHNIQUE. 

Bordier  recommends  the  use  of  diathermy  for  the  removal  of 
roentgen-ray  epitheliomas,  describing  two  apparently  successful  cases. 
He  was  himself  the  subject  in  one. 
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Eoguem,  A*:  Plastic  Substance*  in  Radium  Therapy,  Journal 
9  Radioloffie,  Paris,  July,  1922,  6.  No.  7.  Abst.  InJ.A.M.A.,  Sept. 
0,1922. 
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Esguerra,  Monod  and  Richard  give  a  long  list  of  substances  that 
have  been  used  to  hold  the  radium  applicator  in  place.  In  their  work 
at  the  Radium  Institute  of  the  University  of  Paris,  they  use  a  sheet 
of  a  hardened  paste  made  of  wax,  liquid  petrolatum  and  finely  pul- 
verized sawdust  in  the  proportions  of  100  parts,  100  parts  and  20 
parts.  This  thin  sheet  is  softened  in  hot  water  and  fitted  like  a  cast 
to  the  surface  to  be  treated.  It  is  then  removed,  and  the  radium  tubes 
are  placed  in  position  on  the  inside  of  the  cast,  as  they  explain  in 
detail.  The  cast  is  then  applied  and  held  in  place  with  adhesive 
plaster  or  bands.  They  enumerate  a  number  of  advantages  with  this 
"Colombia  paste."  It  is  perfectly  plastic  heated  to  48  C:  is  easy  to 
model  to  any  region  and  does  not  soften  at  the  temperature  of  the 
body.* 
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Itme^  Arthur  C.f  MJ).,  Boise,  Idaho.    "Report  of  Radium  Cases 
C  Head  and  Neck."   Northwest  Medicine,  May  1922. 
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CANCER  OF  THE  TONSIL 

Case  1.  Man,  aire  57.  Conies  on  account  of  sore  on  left  side 
of  throat.  Eight  months  before  consulting  me  had  a  sore  on  left 
tonsil,  cauterised  with  various  caustics  for  a  period  of  two  months. 
His  throat  did  not  improve  and  he  discontinued  treatment  for  three 
months.  During  this  time  he  lost  considerable  weight  and  was  in 
almost  constant  pain.  He  consulted  another  doctor,  who  treated  him 
for  lues,  in  spite  of  the  negative  history  and  negative  Wasserman, 
His  last  treatment  previous  to  consulting  me  was  burning  with 
electric  cautery. 

Examination  shows  a  thin,  emaciated  man,  cook  by  profession; 
had  drank  heavily  in  early  life;  heavy  smoker;  lower  teeth  gone  and 
he  is  wearing  an  ill-fitting  rough  plate.  On  his  left  tonsil  was  seen 
a  pearly  exuberant  growth,  extending  into  posterior  pillar  and  up 
to  base  of  uvula.  Lower  one-fourth  anterior  pillar  covered  with 
growth.  Biopsy  squamous  cell  carcinoma,  type  III.  No  neck  glands 
palpable. 

Fifty  milligrams  of  radium  for  ten  hours,  screened  with  1/10 
mm.  silver  and  1  mm.  of  rubber  held  in  place  by  a  specially  devised 
lead  applicator.  Seventy-five  milligrams  of  radium  over  neck  glands 
for  thirty-six  hours,  screened  with  one  inch  porous  wood  and  1  mm. 
of  lead.  This  treatment  was  repeated  in  ten  hours  and  again  three 
times  at  six  week  intervals. 

At  the  end  of  the  first  month  no  active  growth  could  be  seen  in 
tonsillar  area.  Some  slough  present  and  base  of  tongue  sore  from 
radium  burn.  Four  months  after  first  treatment  block  dissection  of 
his  neck  glands,  and  no  evidence  of  any  metastasis.  Eight  months 
have  passed,  patient  has  gained  ten  pounds  in  weight  and  is  follow- 
ing his  usual  vocation. 
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Ross,  Scott  S.;  H.  Chambers,  T.  H.  Kellock,  (London).  "Im- 
mnixmgr  Patients  Against  Their  Own  Tumor  Cells."  London  Lancet, 
W).  1,1922. 
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The  authors  have  been  attempting  to  immunize  patients  suffer- 
ing from  cancer  against  their  own  cancer  cells.  The  number  of  cases 
treated  (30)  is  too  small  and  the  time  that  has  elapsed  too  short, 
to  form  an  opinion  of  much  value.  In  some  of  the  cases  the  disease 
was  very  advanced  and  in  two  there  were  probably  visceral  metastases 
at  the  time  of  treatment.  Five  patients  with  carcinoma  of  the  breast, 
diagnosed  by  microscopic  examination,  were  treated  between  Novem- 
ber 1920  and  June  1921.  In  all  these  a  limited  operation  was  per- 
formed, the  primary  growth  only  being  removed.  When  last  seen 
January,  1922,  these  patients  were  all  in  good  health  without  evidence 
of  recurrence.  In  reviewing  these  results  it  is  stated  that  in  almost 
aO  cases  the  stage  of  the  disease  rendered  any  other  form  of  treat- 
ment inadvisable.  In  view  of  the  results  of  some  of  the  more  recent 
eases,  it  may  be  possible  to  improve  on  them  by  adopting  the  treat* 
ment  earlier,  before  dissemination  of  the  disease  has  occurred* 
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Levin,  Isaac  (New  York):  The  Relative  Value  of  Surgery, 
ladium  and  X-Rays  in  Cancer  Therapy.  Urologic  and  Cutaneous  Re- 
lew.    Jan.,  1922.    Vol.  26,  No.  1. 
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There  cannot  be  any  doubt  that  this  last  development  in  x-ray 
therapy  of  cancer  puts  the  older  methods  into  discard.  The  writer 
had  to  discard  his  old  machinery  and  install  new  x-ray  machines 
capable  of  delivering  280,000  volts,  both  in  the  hospitals  and  in  his 
private  practice.  The  same  will  have  to  be  done  by  everyone  who 
wants  to  do  efficient  work  in  cancer  therapy.  Nevertheless,  a  great 
many  deductions  made  by  the  originators  of  these  methods  are  too 
sweeping  and  do  not  bear  scientific  biological  or  clinical  analysis. 
The  methods  were  developed  in  the  gynecological  clinics  of  Freiberg 
and  Erlangen.  In  both  clinics  an  attempt  was  made  not  only  to 
measure  the  quantity  penetrating  to  a  certain  depth,  but  also  the 
exact  quantity  needed  to  destroy  a  malignant  tumor.  A  so-called 
carcinoma  dose  represents  110  per  cent,  of  a  skin  dose,  while  a  sarcoma 
dose  represents  70  per  cent,  of  a  skin  dose.  Such  conceptions  are 
wrong  fundamentally.  Biological  behavior  of  a  cell  cannot  be  trans- 
lated into  an  arithmetical  equation.  A  melanosarcoma  is  by  far  more 
resistant  to  irradiation  than  carcinoma,  while  a  lymphosarcoma  can 
be  influenced  by  a  very  small  fraction  of  the  quantity  needed  for 
any  other  type  of  malignant  tumors.  Seitz  and  Wintz  of  Erlangen 
maintain  that  it  is  possible  to  cure  carcinoma  of  the  cervix  with  x-rays 
without  the  aid  of  any  other  agent.  They  support  their  view  by  the 
fact  that  of  24  cases  so  treated  23  remained  well  for  one  year.  A 
certain  number  of  these  24  cases  were  operable. 

Such  premature  assertions  do  more  harm  than  good,  both  to  x-ray 
therapy  as  well  as  to  cancer  therapy  as  a  whole.  It  may  be  appro- 
priate to  note  a  couple  of  facts  from  the  work  of  Freiberg  and 
Erlangen  to  indicate  that  x-ray  therapy  alone  cannot  be  considered 
the  correct  treatment  of  cancer.  Friedrich  and  Behme  reported  from 
Freiburg  on  a  series  of  17  cases  of  cervical  carcinoma  treated  with 
x-ray  alone.  Five  cases  were  given  a  so-called  full  carcinoma  dose 
through  the  abdomen  and  the  back.  All  the  five  patients  suffered 
from  x-ray  cachexia  and  severe  blood  changes  as  a  result  of  the  treat- 
ment, and  the  cervical  carcinoma  was  not  influenced  by  the  treat- 
ment. The  other  twelve  cases  were  treated  through  the  vagina  with 
better  local  results  and  less  general  effect  on  the  blood  which  was 
due  to  the  small  field  of  entry.  The  authors  conclude  that  the  general 
ill  effect  on  the  organism  when  large  fields  of  entry  are  used  influences 
unfavorably  the  local  effect  of  the  rays  on  the  tumor.  Now  it  stands 
to  reason  that  x-ray  treatment  applied  through  the  vagina  must  be 
less  efficient  than  radium  applied  directly  into  the  cervix  or  the 
endometrium.  The  authors  attempted  to  bring  the  rays  nearer  to  the 
cervix  by  making  a  deep  perineal  incision,  but  this  resulted  in  local 
implantation  of  carcinoma.  Seitz  and  Wintz,  who,  as  stated  above, 
claim  to  have  received  good  immediate  results  with  treatment  of 
cervical  carcinoma,  presented  in  the  same  publication  a  very  instruc- 
tive report  on  the  treatment  of  42  cases  of  ovarian  carcinoma.  Nine 
cases  were  treated  with  surgery  alone,  ten  cases  with  x-rays  and  both 
without  any  results.  Twenty-three  cases  were  operated,  the  main 
tumor  masses  were  removed  and  then  x-ray  treatment  was  instituted 
and  the  result  in  these  cases  was  a  great  deal  more  favorable.  They 
conclude  that  ovarian  carcinoma  cannot  be  irradiated  without  a  prev- 
ious operation  since  the  full  dose  produces  a  "Roentgencachexie." 
Apparently  a  full  carcinoma  dose  in  cervical  carcinoma  and  the  same 
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Levin,  Isaac  (New  York):  The  Relative  Value  of  Surgery, 
tadium  and  X-»Rays  in  Cancer  Therapy.  Urologic  and  Cutaneous  Re- 
iew.    Jan.,  1922.    Vol.  26,  No.  1. 
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in  ovarian  carcinoma  are  different  things.  In  this  case  the  reason  is 
the  mass  of  tumor  since  ovarian  carcinoma  is  even  more  radiosensi- 
tive than  cervical  carcinoma. 


Yungling  of  the  surgical  clinic  of  Tubingen,  working  with  the 
exact  Erlangen  methods  found  that  x-ray  therapy  alone,  using  a  full 
carcinoma  dose,  gave  no  results  in  carcinoma  of  larynx,  lip,  tongue  or 
rectum.  In  other  words,  though  the  newest  methods  of  x-ray  therapy 
represent  a  great  progress  and  must  supersede  all  the  previous 
methods,  x-ray  therapy  alone  is  not  a  correct  method  of  cancer  therapy 
and  is  undoubtedly  not  as  efficient  as  surgery  alone  or  radium  therapy 
alone." 


Hockey,  A.  £.:  (Portland,  Ore.):    Radium  Treatment  of  Cancer 
of  the  Esophagus.  Jour.  A.  M.  A.,  July  2,  1921. 
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PROCEDURE. 


A  ten  yard  spool  of  the  largest  size  of  buttonhole  silk  twist  is 
threaded  on  a  small  tape  and  tied  loosely  around  the  patient's  neck. 
A  couple  of  feet  may  be  reeled  off  the  spool  and  taken  into  the 
patient's  mouth,  and  started  with  a  swallow  of  water.  The  thread 
should  be  fed  from  the  spool  slowly,  only  a  few  inches  at  a  time,  to 
avoid  a  tangle  above  the  stricture.  By  the  next  day  15  or  20  feet 
may  have  been  swallowed,  and  the  thread  may  even  project  from 
the  anus.  It  may  now  be  drawn  upward  until  it  is  quite  taut,  being 
held  by  the  convolutions  of  the  intestine.  The  loop  of  the  piano  wire 
guide  is  now  threaded  on  it,  and  while  the  thread  is  drawn  taut,  and 
then  only,  may  the  wire  guide  be  safely  passed  through  the  stricture 
on  the  silk  thread.  If  the  lumen  is  not  sufficiently  large,  it  may  be 
increased  by  pushing  down  perforated  shot  and  metal  balls  in  in- 
creasing size,  and  then  in  a  diminishing  size,  to  dilate  the  lumen, 
and  also  permit  safe  withdrawal.  The  radium  applicators  are  pushed 
into  a  soft  rubber  catheter/  and  this  is  fastened  to  the  loop  of  the 
second  piano  wire  by  a  silk  stitch.  This  may  now  be  pushed  directly 
into  the  center  of  the  carcinoma  and  the  proper  dose  and  time  treat- 
ment given. 

"The  position  of  the  applicator  is  of  the  greatest  importance. 
To  be  efficient,  the  radium  must  be  exactly  in  the  center  of  the  mass. 
At  first  the  sense  of  resistance  as  the  end  of  the  catheter  enters  it, 
may  be  sufficient.  Careful  measurement  on  the  first  wire  must  then 
be  made  of  the  previously  ascertained  distance  from  the  teeth  which 
the  second  wire  must  be  pushed  to  place  properly  the  radium  appli- 
cator. It  may  be  well  to  confirm  this  by  a  roentgenogram  and  by 
comparing  it  with  the  barium  picture  of  the  structure.  When  this 
point  is  definitely  ascertained,  a  record  of  the  distance  from  the 
teeth  to  the  upper  end  of  the  wire  should  be  made  for  use  in  future 
treatment  of  the  case." 


Hockey.    A.   E.:   (Portland.   Ore.):     Radium   Tre 
if  the  Esophagus.   Jour.  A.  M.  A.,  July  2.  1921. 
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rreatnent  of  Malignant  Disease  with  Special  Reference  to  Radium 
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"The  adaptation  of  hollow,  metallic  needles,  each  containing  some 
salt — preferably  the  sulphate — representing  a  known  quantity  of 
radium  element,  has  revolutionized  radium  technic.  (The  author  uses 
needles  containing  5  to  10  milligrams).  These  needles  are  used  for 
insertion  into  malignant  growths  and  glands,  or  into  an  organ  con- 
tained in  the  peritoneal  cavity  after  exposure  of  the  lesion  by  laparot- 
omy— the  pylorus  for  example.  Results  are  obtained  by  this  method  of 
radium  application  that  cannot  be  secured  by  the  application  of 
radium  in  capsule  or  plaque.  This  method  of  application  is  more 
accurate  and  a  comparatively  small  quantity  of  radium  applied  in 
needles  will  produce  even  more  favorable  results  than  a  large  quan- 
tity applied  from  the  outside  or  inserted  in  capsule  form  into  the 
malignant  tissue  through  an  incision.  Under  the  latter  condition,  the 
action  is  too  concentrated  at  the  ooint  of  contact  and  the  advantage 
of  cross-firing  is  not  obtained.  The  capsule  and  plaque,  however, 
have  their  special  and  even  indispensable  uses  when  radium  must  be 
applied  from  the  outside  or  in  a  cavity.  The  needles  are  particularly 
efficacious  in  the  treatment  of  growths  too  large  for  radium  pene- 
tration from  the  outside  by  capsule  or  plaque,  and  in  the  more  re- 
sistant forms  which  have  been  found  unresponsive  to  radium  from 
the  outside.  As  many  needles  as  necessary  may  be  inserted  20  to 
25  millimeters  apart,  to  any  depth  into  the  tissues,  thus  taking  ad- 
vantage of  concentric  cross  fire  radiation  from  needle  to  needle.  If 
a  sufficient  number  of  needles  are  available,  they  may  be  grouped 
together  and  put  into  a  brass  or  other  metallic  filter  and  covered  with 
rubber.  They  may  be  used  in  the  same  manner  as  the  ordinary  rub- 
ber capsule,  or  the  needles  may  be  placed  side  by  side  in  a  suitable 
fiat  metallic  container  covered  with  rubber  and  used  whenever  a  flat 
plaque  of  standard  construction  is  indicated  for  the  treatment  of 
malignant  disease.  When  radium  in  needles  is  inserted  into  the  tissues, 
the  entire  quantity  of  radium  is  utilized  in  the  tissues,  whereas,  wh<*n 
radium  is  applied  from  the  outside  in  capsule  or  plaque,  more  lhan 
one-half  of  the  radio-activity  is  dissipated  in  the  air. 

"When  the  treatment  of  malignant  lesions  in  easily  accessible 
anatomical  locations  is  considered  to  be  more  successful  than  in  loca- 
tions difficult  of  access,  recent  experience  with  radium  needles  has 
demonstrated  that  malignant  disease  of  the  pylorus,  intestines,  omen- 
tum, indeed  of  any  abdominal  viscera,  larynx,  antrum,  splenomaxillary 
fossa,  frontal  sinus,  orbit,  oesophagus,  prostate  gland,  bladder,  rectum 
and  uterus  (even  though  the  broad  ligaments  and  other  pelvic  struc- 
tures are  involved)  may  not  be  entirely  hopeless 

"Radium  needle  treatment  should  be  administered  in  a  hospital 
under  strictly  sterile  conditions,  with  a  trained  nurse  in  attendance. 
Every  case  is  a  rule  unto  itself  and  no  absolutely  definite  guide  can 
be  given  as  to  the  duration  of  the  application  or  the  amount  of  radium 
to  be  used.  Generally  speaking,  the  needles  placed  in  sarcomatous 
tissue,  20  millimeters  apart,  should  be  withdrawn  in  12  hours.  In 
the  case  of  carcinoma,  the  needles,  placed  25  millimeters  apart,  should 
be  withdrawn  in  from  18  to  24  hours.  The  treatment  is  repeated  in 
six  weeks,  if  necessary,  although  one  needle  treatment  is  usually  all 
that  is  required.  The  subsequent  treatments  may  be  given  by  cap- 
sule from  the  outside " 
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'Encouraging  results  have  been  accomplished  during  the  past 
two  years  since  radium  needles  have  been  shown  to  be  of  practical 
utility  in  the  treatment  of  malignant  lesions,  even  with  almost  no 
guide  as  to  filtration,  time  of  exposure  to  the  rays,  and  technic  gen- 
erally; yet  it  is  the  author's  conviction  that  this  method  of  treatment 
is  only  in  its  infancy  and  that  the  future  will  show  radium,  with 
better  technic  and  greater  knowledge  concerning  it,  to  be  of  far 
greater  potency  than  is  realized  at  the  present  time.  It  is  not  to  be 
understood  that  all  cases  of  malignant  disease  uniformly  react  favor- 
ably to  radium,  for  it  has  been  observed  that  some  cases  respond  bet- 
ter than  others.  The  impression  from  present  experience  is  that,  if 
a  malignant  lesion  does  not  respond  to  three  or  at  most  four  radium 
treatments,  then  the  lesion  cannot  be  favorably  influenced  by  further 
treatments. 


"One  must  guard  against  over-exposing  patients  to  radium.  If  a 
malignant  lesion  is  over-exposed,  great  devitalization  and  sloughing 
of  the  normal  tissue  beyond  the  malignant  growth  is  likely  to  result. 
The  ulcer  shows  little  tendency  to  heal,  and  this  condition  may  be  so 
serious  as  to  be  almost  as  undesirable  as  the  malignant  lesion  itself. 
Beginners  in  the  use  of  radium  are  therefore  warned  to  underexpose 
patients  rather  than  overexpose  them  to  the  powerful  radium  rays, 
until  an  exact  technic  of  application  has  been  acquired.  It  seems 
appropriate  at  this  time  to  sound  a  note  of  warning  to  physicians 
and  attendants  to  guard  themselves  against  handling  radium  care- 
lessly. Familiarity  breeds  contempt  and  it  is  advised  that  eternal 
vigilance  be  practiced,  else  distressing,  permanent,  third  degree  burns, 
keratoses,  and  even  cancer  of  the  exposed  parts,  may  result  from  the 
constant  irritation  of  radium  rays.  Distance  is  the  best  safeguard 
and  it  should  be  the  invariable  practice  to  handle  radium  applicators 
of  any  description  with  forceps  at  least  four  c.r  six  inches  in  length. 


Boggs,  Russell  H.,  M.D.  (Pittsburgh,  Pa.):  Radium  and  Deep 
berapy  in  the  Treatment  of  Malignancy  (Carcinoma  of  Tongue), 
adium,  Vol.  XVIII,  Nos.  4-5. 
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Carcinoma  of  the  tongue  is  one  of  the  most  difficult  of  the  mouth 
lesions  to  treat  and  the  most  difficult  to  obtain  complete  retrogression, 
because  even  in  the  early  cases  the  glands  have  metastasized,  minute 
processes  have  invaded  muscle  substance  for  a  considerable  depth  and 
if  the  growth  is  situated  in  the  posterior  part  of  the  tongue  there  is 
an  early  invasion  of  the  tissue  towards  the  tonsil.  Therefore,  the 
groove  between  the  tongue  and  tonsil  should  always  receive  radiation. 
The  method  that  should  give  the  best  results  is  extensive  surface 
radiation,  together  with  intensive  radiation  of  the  lymphatics,  burying 
radium  needles  two  or  four  weeks  later  in  the  posterior  half  of  the 
tongue  and  in  the  tissue  in  front  of  the  tonsil  and  in  the  tonsil  on  the 
affected  side.  This  should  be  followed  in  some  cases  by  electric- 
coagulation. 

In  the  treatment  of  the  lymphatics  radiation  should  be  as  thorough 
as  possible,  and  even  then,  like  a  thorough  dissection,  it  often  is  not 
radical  enough.  If  an  operation  is  performed  it  should  be  preceded  by 
radiation  because  raying  should  destroy  the  small  deposits  in  the 
glands  which  are  not  palpable  or  at  least  check  proliferating  cancer 
cells.  By  waiting  five  or  six  weeks  after  raying  toe  primary  growth, 
the  cancer  cells  are  far  on  toward  retrogression.  Besides,  there  is 
not  the  same  danger  of  spreading  cancer  cells.  It  is  claimed  that  4he 
lymph  nodes  do  for  a  time  check  cancer  cells.  While  radium  has  many 
shortcoming  in  the  treatment  of  cancer  of  the  tongue,  it  is  a  step 
in  advance,  and  with  improved  technic  more  should  be  accomplished 
in  the  future. 


Boggs,  Russell  H.,  M.D.  (Pittsburgh,  Pa.):  Radium  and  Deep 
lerapy  in  the  Treatment  of  Malignancy  (Sarcoma  of  the  Tonsil  and 
treat).    Radium,  Vol.  XVIII,  Nos.  4-5. 
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"Sarcoma  of  the  tonsil  and  throat  can  nearly  always  be  cured 
clinically  by  radiation  within  a  comparatively  short  time,  but  within 
a  year  or  two  a  recurrence  takes  place  in  nearly  all  cases.  Formerly 
we  did  not  seem  to  realize  the  extreme  malignancy  of  sarcoma  and  did 
not  treat  at  sufficient  distance  from  the  primary  lesions.  We  were 
satisfied  when  the  lesion,  filling  up  the  greater  part  of  the  throat,  re- 
sponded and  there  was  no  clinical  evidence  of  sarcoma  in  the  tissue. 
In  treating  sarcoma  of  the  tonsils  and  throat,  the  glands  of  both  sides 
of  the  neck,  as  well  as  the  mediastinum,  should  receive  deep  radiation. 
Experience  taught  us  that  if  treatment  is  stopped  after  local  treat- 
ment is  given,  we  will  nearly  always  have  a  recurrence.  It  remains 
to  be  seen  what  our  results  are  going  to  be  by  more  thorough  radiar 
tion  and  a  follow-up  system  of  these  cases.'9 
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Quick,  Douglas.  (New  York  City,  Memorial  Hospital):  Treat- 
ent  of  Carcinoma  of  the  Tongue,  Annate  of  Surgery,  June,  1921. 
>.  716-723. 
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"In  the  treatment  of  the  primary  lesion,  we  feel  very  strongly 
that  surgery  occupies  no  place,  and  that  this  part  of  the  disease 
belongs  entirely  to  the  radium  field. 

"While  we  have  not  discarded  surface  applications  of  radium  in 
tongue  cancer,  we  feel  that  its  use  in  this  way  is  confined  to  the 
treatment  of  certain  very  superficial  growths,  such  as  some  of  those 
beginning  in  leucoplakic  areas,  to  the  cases  of  basal-cell  carcinoma 
which  we  very  occasionally  meet  with.  The  bulk  of  our  treatment 
rests  entirely  upon  the  use  of  buried  emanation.  For  this  purpose 
we  use  fine  glass  capillary  tubes  about  three  millimeters  in  length 
and  0.3  millimeters  in  diameter,  each  containing  about  one  millicurie 
of  radium  emanation.  I  specify  one  millicurie,  or  slightly  less,  as 
being  the  most  satisfactory  strength  to  use  at  present.  In  our  earlier 
work  we  used  tubes  of  two,  three  and  four  millicuries,  but  found 
they  produced  too  much  necrosis  of  tissue. 

"These  weak  tubes  are  buried  uniformly  throughout  the  growth 
by  means  of  fine  trocar  needles  and  left  in  situ.  In  order  to  make 
this  as  painless  as  possible,  the  lingual  nerve  is  injected  with  1  per 
cent  novocaine,  or,  if  the  lesion  be  far  back  on  the  tongue,  infiltra- 
tion with  novocaine  is  used.  The  dose  of  radium  applied  in  this  way 
depends,  of  course,  upon  the  size  of  the  lesion,  although  the  average 
is  probably  from  six  to  fifteen  millicuries.  The  shape  of  the  lesion 
also  has  something  to  do  with  the  amount  necessary,  since  it  is  quite 
evident  that  a  bulky  spherical  lesion  requires  relatively  less  than  one 
of  the  elongated  type  extending  for  a  considerable  distance  along 
the  lateral  border  of  the  tongue.  Uniformity  of  distribution  and 
accuracy  of  approximation  throughout  the  growth  are  the  all  im- 
portant factors. 

"While  the  use  of  radium  emanation  in  this  manner  is,  in  many 
respects,  comparable  to  the  burying  of  steel  or  gold  needles  con- 
taining element,  still  there  are  certain  features  of  difference. 

"In  our  opinion  the  primary  lesion  in  cancer  of  the  tongue  should 
be  managed  entirely  by  the  use  of  radium.  The  use  of  buried  emana- 
tion in  weak  tubes  uniformly  distributed  throughout  the  growth  is 
by  far  the  method  of  choice  in  applying  the  radium. 

"The  cervical  nodes  should  be  treated  conservatively: 

"First,  by  external  radiation  where  the  neck  is  free  from  palpable 
involvement,  and  then,  should  metastases  appear,  the  treatment  of 
these  should  be  by  external  radiation,  followed  by  a  complete  neck 
dissection  under  local  anaesthesia,  coupled  with  the  use  of  radium 
emanation  in  very  weak  tubes  buried  throughout  the  wound." 
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Simpson,  C  Augustus:  (Washington,  D.  C):  Atrophy  of  Lym- 
latic*  and  Tonsilar  Tissue  by  Radium  and  X-Ray.  Jour,  of  Radiol- 
jy  II.  No.  8,  pp.  35-68,  September,  1921. 
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"I  am  using  a  flat  dematological  30  mg.  double  strength  radium 
applicator,  covered  only  with  a  single  layer  of  sterile  rubber  tissue. 
Swabbing  the  throat  and  tonsil  with  a  two  per  cent,  novocain  solution 
will  actually  eliminate  any  gagging. 

"A  convenient  handle  is  supplied  with  the  applicator  which 
enables  the  patient  to  hold  the  unscreened  radium  directly  on  the 
tonsil  for  an  hour.  With  this  original  technique  it  is  perfectly  re"* 
markable  how  quickly  the  tonsil  begins  to  shrink  and  show  other 
atrophic  changes.  A  mild  reaction  which  turns  white  is  to  be  seen 
where  the  radium  has  been  held.  This  slight  irritation  of  the  tonsil 
disappears  in  two  or  three  days. 

"In  one  patient*  with  a  temperature  of  one  hundred  and  one  de- 
grees, exudate  in  the  crypts  of  the  enlarged  protruding  and  inflamed 
tonsils,  cervical  glands  of  the  neck  the  size  of  half  an  orange,  asso- 
ciated with  malaise,  loss  of  appetite,  the  picture  was  changed  in  one 
week  and  after  a  single  treatment.  After  two  weeks,  the  tonsil  was 
the  only  part  of  the  entire  naso-pharyngeal  field  that  did  not  share 
in  the  very  acute  red,  inflamed  condition  that  involved  every  other 
part  of  the  porterior  nares  and  pharynx.  The  enlarged  glands  had 
disappeared  in  three  weeks,  and  only  a  small  part  of  the  tonsil  was 
to  be  seen  when  the  anterior  pillar  was  pulled  to  one  side.  On  the 
opposite  side,  not  complicated  by  enlarged  cervical  glands,  the  en- 
larged protruding  tonsil  had  entirely  disappeared  after  a  single  ex- 
posure of  x-ray  and  radium. 

"By  using  the  unscreened  radium  applicator  on  the  surface  of 
the  tonsil,  combined  with  three  points  Hampson  x-ray  through  three 
mm.  aluminum  pastile  on  skin  and  covered  with  two  layers  of  chamois 
skin  externally,  I  get  a  cross  fire  of  radium  and  x-rays  which  is  con- 
centrated and  centered  on  the  tonsil  itself." 
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Wells,  Walter  A.  (Washington,  D.  G):  On  the  Practicability  of 
ffecting  a  Complete  Atrophy  of  the  Tonsils  by  the  Use  of  Radium. 
mthem  Med.  Jour.  XIV.  907-909.    Nov.  1921.    Radium  Dec.,  1921. 
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"It  seemed  to  the  writer  that  radium  might  possess  a  decided 
advantage  over  the  roentgen  ray  in  that  it  could  be  brought  directly 
to  the  seat  of  trouble  instead  of  being  obliged  to  pass  through  a  mass 
of  healthy  tissue,  which  lessens  the  activity  of  the  rays  and  which 
incidentally  might  be  unfavorably  influenced  by  them. 


"In  my  case  the  radium  enclosed  in  the  hollow  of  a  specially 
adapted  needle  is  imbedded  in  the  center  of  the  substance  of  the 
tonsil  for  a  length  of  time  which  varies  according  to  circumstances. 
The  rays  pass  through  a  screen  0.15  mm.  in  thickness,  consisting 
chiefly  of  an  alloy  of  platinum  and  iridium  (30  per  cent.) 


"The  users  of  x-ray  have  pointed  to  the  fact  that  after  exposure 
they  have  noted  a  disappearance  of  the  small  disseminated  deposits  of 
lymphoid  tissue  often  seen  in  the  pharynx,  and  have  claimed  this  is 
an  advantage.  But  this  view  has  no  support  in  laryngological  ex- 
perience, for  these  little  lymphoid  deposits  are  never  the  seat  of 
pathologic  exudate  and  their  removal  has  never  been  found  necessary 
to  eliminate  infection.  If  sometimes  they  are  seen  to  appear  or  be- 
come larger  after  radical  tonsillectomies,  it  is  a  question  if  this  is  not 
to  be  regarded  as  compensatory  and  protective  rather  than  a  patho- 
logic reaction. 

"In  our  opinion,  therefore,  the  shot  gun  action  of  the  x-ray 
charge  is  a  real  objection  rather  than  an  advantage  and  the  stray 
shots  which  go  wide  of  the  real  mark  not  only  do  no  good,  but  may 
do  harm  to  perfectly  innocent  bystanders." 


Robinson,  Carl  F.,  M.D.  (Barre,  Vermont) :    Radium  Treatment  of 
onsiLs  and  Adenoids. 

— By  Carl  F.  Robinson,  M.  D^  Bcurre,  Vermont. 
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"My  first  cases  consisted  of  those  patients  exhibiting  chronically 
enlarged  tonsils  with  histories  of  repeated  tonsillar  abscesses.  Then 
we  tried  a  few  who  presented  symptoms  of  neuritis,  rheumatism,  etc. 
All  were  adults. 


"The  technic  used  was:  50  milligrams  of  radium  element  to  each 
tonsil.  This  was  screened  with  0.5  mm.  silver,  1  mm.  brass,  1  mm. 
rubber  tubing  and  one-half  inch  of  gauze — the  latter  to  give  distance. 
This  pack  was  placed  over  each  tonsil  for  twelve  hours. 


"Later  I  tried  out  a  few  children,  and  have  established  a  dosage 
of  10  hours  for  the  15-year-old,  8  hours  for  the  12-year-old,  6  hours 
for  the  10-year-old  and  5  hours  to  each  tonsil  for  children  under 
that  age.  The  treatment  can  be  repeated  in  six  weeks  if  necessary, 
giving  one-half  of  the  first  dosage  in  the  second  application.  Those 
who  are  so  fortunate  as  to  have  an  emanation  plant  can,  by  placing 
the  "seeds"  directly  into  the  tonsil,  save  time  and  produce  the  result 
with  a  much  less  dosage. 

"The  results  of  treatment  are  seen  in  six  weeks'  time  and  con- 
sist of  a  markedly  reduced  tonsil,  due  to  atrophy  or  absorption  of 
the  immature  lymphatic  cells  in  the  follicle,  thus  lessening  the  depth, 
and  resulting  in  a  distortion  of  the  crypt,  at  the  same  time  causing 
an  eversion  and  evacuation  of  the  crypt  contents, — according  to 
Witherbee  of  the  Rockefeller  Institute  of  New  York  City. 


"Another  effect  of  radiation  is  noticed.  This  is  the  action  of 
the  rays  on  other  pathological  conditions  of  the  throat.  The  adenoid, 
the  infra-tonsillar  nodule,  the  lingual  tonsil  and  the  chain  of  lymph- 
atics which  extends  well  up  the  lateral  walls  of  the  throat  to  the 
Eustachian  tube,  are  frequently  more  or  less  diseased,  exhibiting 
marked  hypertrophy  and  infected  crypts,  consequently  we  feel  that 
the  clearing  up  of  these  areas  is  as  important  as  the  clearing  up  of 
the  tonsil.  We  remove,  surgically,  the  tonsils  with  the  hope  of  curing 
neuritis  or  an  arthritis,  only  to  find  that  the  disease  progressed  as 
before  the  operation.  The  dissection  of  these  individual  Infected 
crypts  is  impractical  and  tedious,  therefore  surgery  does  not  remove 
all  points  of  infection.  The  advantage  of  radiation  over  operation 
is  therefore  obvious.  Many  a  nervous  or  timid  patient  will  not,  in 
spite  of  the  best  advice,  submit  to  operation  and  prefer  to  carry  their 
infection.  Because  of  the  time  factor  and  expense  connected  with 
x-ray  treatment,  it  is  for  out-of-town  patients  not  always  possible 
I  feel,  then,  that  the  addition  of  radium  gives  the  physician  an  addi- 
tional therapeutic  agent,  and  from  a  humanitarian  standpoint  (a 
point  of  fact  the  physician  is  liable  to  forget)  a  wonderful  servant. 

"In  conclusion  I  again  call  your  attention  to  the  following  points 
wherein  I  believe  radium  has  the  advantage  over  either  surgery  or 
x-ray.  I  wish  it  understood,  however,  that  until  results  from  a  large 
number  of  men  are  reported  and  tabulated  x-ray  or  radium  should 
be  reserved  for  selected  cases. 
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1.  One  application  only  is  usually  required.  It  therefore  saves 
time  for  the  patient 

2.  The  method  advocated  is  safe,  painless,  noiseless,  easily 
applied. 

3.  It  clears  up  all  the  infected  points,  being  in  this  manner 
superior  to  the  surgical  removal  of  the  tonsils  and  adenoids. 

4.  It  allows  the  timid,  weak  and  nervous  patients  and  those 
who  have  conditions  contra-indicating  operation,  to  receive  rational 
treatment. 

5.  No  local  or  general  anesthetic  required;  danger  of  hemorrhage 
or  lung  abscess  entirely  absent. 


Stacy,  Leda  J.:    Gives  American  Radium  Society  Form  for  Re- 
nting Radium  Cases.  Letter  of  Oct.  30,  1920. 
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At  the  meeting  of  the  American  Radium  Society  in  New  Or- 
leans last  April,  the  Research  Committee  submitted  a  form  for  re- 
cording the  history,  examination  and  detailed  outline  of  treatment, 
in  cases  having  radium  application.  The  committee  felt  that  it  was 
necessary  to  establish  as  nearly  a  uniform  method  of  recording  cases 
as  possible. 

The  following  is  the  form  approved  by  the  Radium  Society: 

SCHEDULE   SUBMITTED   BY  RESEARCH   COMMITTEE 
OF  THE  AMERICAN  RADIUM  ASSOCIATION 

1.    Keeping  records  of  all  cases  treated. 

First  page—Short  history,  diagnosis,  grouping  based  on  phys- 
ical findings. 
Second  page — 


Case 

Date  of 

Am't.  of  El. 

Duration 

Total  mg. 

No. 

Treat. 

or 

of 

hours  or  mc. 

Emanation. 

Treatment 

hours 

Screening 

2.  Gouping  of  Cases — 

A.  Operable. 

B.  Borderline  or  doubtfully  operable. 

C.  Inoperable. 

D.  Advanced  and  hopeless. 

E.  Recurrences — (Local,  Regional). 

3.  Estimation  of  E.  S.  D.  of  each  tube  of  radium.  The  E.  S.  D. 
should  be  the  standard  of  comparison  of  sensitiveness  of  the 
various  elementary  and  diseased  tissues. 

4.  The  methods  of  screening  and  protection  of  adjacent  healthy 
tissues — a.  distance;   b.   material  used. 

5.  The  importance  of  postmortem  examinations  and  serial  sections 
of  organs  in  toto,  this  being  the  only  means  to  determine  the  cor- 
rectness of  the  technic  and  the  actual  permeability  of  the  rays, 
thereby  establishing  the  actual  therapeutic  value  of  radium  rays. 

6.  The  re-examination  of  all  patients  at  stated  intervals  and  care- 
ful reording  of  subjective  and  physical  findings  at  each  examina- 
tion  ('both  visible  and  palpable). 
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Hartford.     E.     W.:     Oesophageal     Kadi  urn     Applic 
Cynceology  and  Obatetrica,  July.  1920,  p.  84. 


The  application  of  radium  to  any  part  of  the  oesophagus  is  at  best 
trying  and  difficult.  The  device  shown  in  the  photograph  is  the  re- 
sult of  suggestions  from  James  N.  Neff.  With  this  instrument  radium 
can  be  applied  to  a  carcinomatous  oesophogeal  stricture  with  less 
trouble  than  has  been  our  experience  in  using  any  other  form  of  ap- 
plicator. 

The  shaft  of  the  instrument  of  whalebone  is  made  in  three  sec- 
tions so  that  it  may  be  accommodated  to  any  position  in  the  canal. 
To  the  section  of  spiral  wire,  the  silver  tube  containing  the  glass 
radium  capsule  is  attached.  The  end  of  this  tube  is  shaped  like  an 
olive.  In  the  side  of  this  olivary  body  is  a  small  hole  which  connects 
with  a  narrow  channe!  extending  to  the  apex  of  the  olivary  body 
through  which  the  string  the  patient  has  swallowed  can  be  passed. 

When  ready  to  make  the  application  the  slack  of  the  string  in  the 
oesophagus  is  taken  up  and  the  end  passed  through  the  olivary  body, 
and  held.  The  operator  passes  the  applicator  down  the  oesophagus, 
and  the  string  acts  as  a  guide.  It  is  best  to  give  the  patient  a  barium 
meal  before  application  so  that  the  passage  of  the  applicator  can  be 
observed  through  the  fluoroscope.  When  the  radium  tube  is  in  posi- 
tion, the  end  of  the  whalebone  at  the  mouth  is  passed  through  a  hole 
in  a  metal  mouthpiece,  which  is  strapped  to  the  patient's  head  and 
fastened  by  a  set  screw.  In  the  absence  of  the  mouthpiece,  adhesive 
tapes  may  be  used.  In  some  cases,  it  may  be  desirable  to  sub- 
stitute a  shaft  entirely  of  spiral  spring  for  the  whalebone. 

It  is  Dr.  Neff's  practice  to  give  the  patient  one-quarter  grain 
morphine  sulphate  and  1/150  grain  atrophin;   otherwise  the  operator 
is  handicapped  by  the  flow  of  mucus.    A  6  per  cent  solution  of  c 
sprayed  on   the  fauces  to  reduce  gagging  to 
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Faffla,  Qn  New  York:  Discussion  of  Dr.  Janeway's  Dotes  for 
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MI  should  like  to  say  just  a  few  words  about  Dr.  Janeway's  doses 
for  buried  emanation.  In  a  tumor  1  centimeter  in  diameter  Dr.  Jane- 
way  uses  a  dose  of  6  millicuries.  This  means  that  he  inserts  into  the 
tumor  three  or  more  tiny  glass  tubes  containing  a  total  of  5  milli- 
curies  of  radium  emanation.  The  tubes  are  distributed  throughout  the 
tumor  mass  as  evenly  as  possible  and  they  are  left  in  the  tissue  indefi- 
nitely or  until  they  slough  out.  The  emanation  in  the  meantime  is  de- 
caying at  the  rate  of  one-half  in  8.85  days,  so  that  the  radiation  is  get- 
ting weaker  and  weaker  all  the  time.  At  the  end  of  some  weeks,  depend- 
ing on  the  initial  amount  of  emanation  used,  the  radiation  is  so  feeble 
that  it  has  no  effect  on  the  tissues.  It  will  be  noted,  therefore,  that 
there  is  a  great  variation  in  the  intensity  of  irradiation  between  the 
first  nart  ox  the  treatment  and  the  last  If  we  want  to  express  the 
dose  in  mfllicurie  hours,  we  multiply  the  number  of  millicuries  by 
132,  this  being  the  average  life  of  the  emanation.  When  radium  is 
used  for  the  treatments  It  is  applied  for  a  certain  time  and  then 
removed,  and  the  effect  depends  very  markedly  on  the  length  of  the 
exposure.  Therefore  it  is  impossible  to  compare  the  amount  of  eman- 
ation buried  in  a  tumor  with  the  amount  of  radium  used  for  a 
similar  treatment  The  only  thing  we  can  do  is  to  compare  the  above 
doses  for  buried  emanation  in  mifiicurie  hours  with  the  dose  in  milli- 
gram hours  for  treatment  with  radium  needles.  But  in  this  case, 
if  we  use  the  needles  for  the  same  number  of  milligram  hours  as 
millicurie  hours  calculated  in  the  manner  indicated  above,  we  find 
that  the  effects  are  considerably  more  marked  than  in  the  case  of 
the  buried  emanation.  In  other  words,  with  radium  needles  unl< 
we  use  a  smaller  dose,  we  get  too  severe  a  reaction.* 


Schmits,  Henry,  Chicago:  The  Action  of  Radium  on  the  Ovaries*-— 

(Discussion  in  American  Journal  of  Roentgenology,  July,  1920,  p. 
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The  ovaries  are  in  most  instances  8  cm.  from  the  uterine  cavity. 
When  radium  is  inserted  into  the  uterine  cavity  it  is  usually  left  for 
12  hours.  If  the  erythema  skin  dose  at  1  cm*  distance  is  100  mg.  e. 
hours,  then  at  8  cm.  distance  it  would  be  6400  mg.  e.  hours.  The 
sensibility  of  the  ovary  in  comparison  with  the  sensitiveness  of  the 
epithelial  elements  of  the  skin  to  the  ray  is  about  one-fifth  of  the 
latter.  In  other  words,  one-fifth  the  amount  of  an  erythema  skin 
dose  will  suffice  to  produce  the  same  effect  on  the  ovarian  cells.  Or,  if 
it  takes  100  milligrams  radium  element  hours  to  produce  this  effect 
on  the  skin  it  wifi  take  only  20  mg.  radium  element  hours  for  the 
ovary.  If  we  divide  0400  by  5  we  obtain  1200  mg.  element  hours  as  the 
dosage  necessary  to  cause  degeneration  of  the  ovarian  cells.  Hence 
the  000  mg.  e.  hours  applied  for  uterine  hemorrhages  have  little  effect 
on  the  ovary.  The  cessation  of  the  bleeding  is  due  solely  to  the  action 
of  the  radium  rays  on  the  endometrium.  Art  of  the  endometrium  re- 
ceives an  erythema  dose,  or  a  first  degree  burn,  another  part  a  second 
degree  burn,  and  the  portion  in  the  immediate  surroundings  of  the 
radium  a  third  degree  burn.  If  the  endometrium  is  only  partially 
destroyed  oligomenorrhea  occurs. 

Radium  rays  have  no  effect  at  all  on  the  myoma  if  it  is  com- 
posed of  old  connective  tissue.  The  myoma  will  disappear  after 
radiation  if  it  is  made  up  of  young  undifferentiated  fibroblasts. 
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May  13,  1919.  Abstracted  in  Journal  of  American  Medical  Aeeocia- 
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Report  their  experience  in  forty-three  cases,  giving  a  brief  his- 
tory of  each.  In  general  non-epithehomatous  tumors  were  greatly  im- 
proved, the  patients  often  recovering  completely  under  radium.  In 
epithehomata  the  results  were  less  sood,  especially  in  the  soft,  ulcer- 
ated type.  Epithelioma  of  the  ectodermal  type  with  hornlike  whorls 
is  little  affected  by  radium,  and  may  even  be  unfavorably  influenced. 
The  amount  of  radium  bromide  used  by  the  authors  ranged  between 
thirty  and  120  milligrams,  applied  wherever  possible  for  24,  36  and 
even  48  hours.  In  many  instances,  a  second  application  proved  desir- 
able, but  it  was  always  made  at  as  long  an  interval  as  possible  after 
the  first.  Of  sixteen  tonsillar  tumors,  six  were  cured;  these  latter 
were  rymphadenomas  or  sarcomas.  Tumors  of  the  nose,  sinuses,  and 
nasopharynx  usually  showed  good  results.  The  nasopharyngeal 
tumors  were  for  the  most  part  sarcomatous.  Tumors  of  the  larynx, 
fourteen  in  number,  afforded  only  three  recoveries. 
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B.  H.:  The  HM  DaMge  in  Deep  Roentgen  Therapy* 
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Since  too  conservative  treatment  of  malignancy  will  result  only 
in  failure  and  may  even  stimulate  the  growth  to  greater  activity,  it 
is  a  prime  essential  in  radiotherapy  to  regulate  the  dosage  for  the 
results  desired  as  far  as  this  is  compatible  with  safety.  The  action 
of  roentgen  rays  and  radium  on  the  various  types  of  malignant 
growths  differs  greatly;  the  more  highly  differentiated  the  type  of 
cell  from  which  the  growth  develops,  the  less  responsive  it  is  to  treat- 
ment. In  the  less  responsive  cases  even  the  dose  that  seriously 
burns  surrounding  normal  tissue  may  not  destroy  the  malignant 
growth.  The  results  of  roentgen-ray  and  radium  therapy  are  both 
local  and  constitutional  and  to  each  of  these  agents  there  is  a  pri- 
mary and  secondary  reaction.  All  of  the  effects  must  be  given  con- 
sideration in  the  treatment  as  each  has  an  important  bearing  on  the 
ultimate  result. 

The  author  is  opposed  to  operation  on  malignant  growths  im- 
mediately after  pre-operative  radiotherapy.  The  objections  cited  to 
this  procedure  are  that:  (1)  one  series  of  radiations  is  not  sufficient 
for  a  lethal  dose  for  all  the  cancer  cells  of  a  deep-seated  growth; 
(2)  the  blood  vessels  are  primarily  dilated  and  the  tissues  bleed  freely, 
are  more  susceptible  to  infection  and  will  not  heal  well;  and  (3)  the 
lymphocvtes  are  much  diminished  and  consequently  the  patient's  gen- 
eral resistance  is  greatly  reduced.  After  two  weeks  the  skin  has 
passed  through  the  primary  irritation  and  is  in  better  condition  for 
healing,  the  lymphocytes  have  recovered,  and  the  patient's  resistance 
is  improved.  The  blood  vessels  and  lymph  spaces  are  beginning  to 
contract  and  fibrosis  has  begun.  Consequently  there  is  perhaps  less 
hemorrhage  than  under  normal  conditions.  If  several  series  of  treat- 
ments are  given  and  followed  by  a  three  weeks9  interval,  the  latter 
result  is  quite  marked. 

In  conclusion  the  author  states  that  the  successful  use  of  the 
X-ray  or  radium  in  cancer  depends  upon  the  following  principles: 

1.  The  dose  must  be  a  maximum  dose  that  is  safe  for  the  life 
of  the  overlying  and  adjacent  normal  skin  and  the  underlying  im- 
portant structures,  but  destructive  to  the  less  resistant  malignant  cell. 
This  dose  is  difficult  to  determine.  It  varies  with  the  type  of  patient 
treated  and  the  type,  location,  extent,  and  depth  of  the  growth.  It  is 
given  through  several  ports  in  such  a  manner  that  the  deeper  parts 
are  cross-fired  by  the  ray.    Such  a  dose  is  called  a  "series  dose/' 

2.  The  series  dose  must  be  given  at  intervals  of  twenty-four 
hours  or  more  until  complete,  in  order  to  avoid  too  severe  intoxication 
from  proteid  absorption. 

3.  The  series  dose  must  not  be  repeated  until  the  skin  and  the 
blood  have  recovered  from  the  effects  of  the  previous  series,  i.  e., 
from  two  to  four  weeks  when  the  X-ray  is  used,  and  from  four  to  six 
weeks  when  radium  is  used. 

4.  Operation  should  not  be  done  after  X-ray  or  radium  therapy 
until  the  local  sound  tissues  and  the  blood  have  recovered  from  the 
primary  action  of  the  rays,  i.  e.,  from  two  to  four  weeks. 

5.  Several  series  of  X-ray  treatments  previous  to  operation  and 
extending  over  several  weeks  are  better  in  the  average  case  than  one 
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series  of  treatments.  There  is  no  necessity  for  a  hasty  operation  in 
the  average  case  of  cancer.  Time  spent  in  X-ray  or  radium  treat- 
ment before  operation  is  not  lost,  but  may  mean  the  saving  of  a 
life  in  comparative  comfort  for  a  much  greater  period  than  if  the 
operation  were  done  first. 

6.  When  it  is  possible  to  employ  electrocoagulation  in  operation 
it  often  prevents  recurrence  for  many  months  or  years.  It  should 
be  used  much  more  frequently  in  operations  on  cancer. 

7.  Postoperative  treatment  should.be  continued  for  several 
months. 

8.  When  thorough  pre-  and  postoperative  radiotherapy  in  can- 
cer is  used  a  much  more  conservative  operation  may  be  done,  the 
neighboring  lymphatics  being  treated  by  radiotherapy. 
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It  ia  the  purpose  of  this  paper  to  correlate  the  known  facts  re- 
garding the  treatment  of  cancer  and  urge  the  co-operative  employment 
of  surgery  and  radioactivity  to  assist  nature  in  establishing  cancer  im- 
munity. Since  there  is  no  specific  cure  for  cancer  and  since  surgery  and 
radiotherapy  have  each  been  proved  of  therapeutic  value,  a  combination 
of  the  two  promises  better  results  than  the  use  of  either  alone.  Radio- 
therapy to  oe  efficient  must  be  administered  in  the  most  painstaking 
and  scientific  manner.  A  comprehension  of  how  to  administer  the 
most  heroic  doses  of  radioactive  energy  with  safety  and  when  to 
administer  it  so  that  there  may  be  no  procrastination  interfering  with 
surgical  intervention  is  essential  As  regards  the  relative  merits 
of  radium  and  roentgen  rays,  the  author  gives  the  following  compara- 
tive table: 

RADIUM 

Has  more  penetrating  rays  in  smaller  volume. 

Easier  to  handle, 

Applicators  small  in  size. 

Portable. 

No  danger  of  high  tension  electrical  shocks  to  patient. 

Can  be  used  in  cavities. 

Effects  easily  confined  to  small  areas. 

Treatment  takes  more  time — average  treatment  four  hours  per  area. 

Costs  more. 

No  deterioration  unless  lost. 

ROENTGEN  RATS 

Have  less  penetrating  rays  in  greater  volume. 
Technique  very  exacting. 
Apparatus  large  and  heavy. 
Practically  non-portable. 

Patient  must  be  protected  from  high  tension  shocks. 
Use  in  cavities  has  been  abandoned. 
Larger  areas  can  be  treated. 

Treatment  takes  less  time — average  treatment  five  minutes  per  area. 
Costs  less. 

Constant  deterioration  due  not  only  to  wear  but  also  to  the  fact 
that  the  apparatus  soon  becomes  out  of  date. 

In  the  author's  opinion  the  most  efficient  treatment  of  cancer  is 
based  on:  (1)  the  education  of  patients  to  the  end  that  they  will 
come  for  examination  early;  (2)  the  maximum  safe  erythema  dose  of 
radium  or  X-rays  on  the  day  previous  to  operation;  (3)  radical  opera- 
tion; and  (4)  postoperative  prophylactic  X-ray  or  radium  treatments 
given  with  a  careful  technique. 
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In  a  paper  by  Sir  Ernest  Rutherford  on  the  "Penetrating:  Power 
of  the  X-radiation  from  a  Coolidge  Tube/'  in  the  September,  1917, 
Philosophical  Magazine,  the  mass  absorption  co-efficient  in  aluminum 
for  x-rays,  excited  at  a  voltage  of  92,000  is  given  as  0.14  and  the 
corresponding  value  for  the  gamma  rays  from  radium— C  given  as 
0.026.  For  the  x-rays,  this  represents  the  most  penetrating  voltage 
commonly  used.  Multiplying  the  given  co-efficient  by  2.7,  the  density 
of  aluminum,  gives  the  absorption  co-efficient  in  one  centimeter  of 
aluminum,  these  values  being  respectively  0.387  for  the  hard  x-rays 
and  0.0702  for  the  hard  gamma  rays.  With  these  two  values 
for  the  absorption  of  x-rays  and  gamma  rays  in  aluminum  as  a 
basis,  and  setting  the  density  of  tissue  as  a  unity,  it  can  be  estimated 
that  the  absorption  co-efficient  for  the  two  types  of  rays  in  soft  tissue 
will  be  approximately  0.14  for  the  hard  x-rays  and  0.026  for  the 
hard  gamma  rays.  To  obtain  the  thickness  of  the  tissues  necessary 
to  absorb  half  of  a  given  type  of  radiation,  when  the  absorption  co- 
efficient for  that  radiation  in  the  given  tissue  is  known,  the  mathe- 
matical relationship  is  that  the  half  absorption  thickness  of  the  sub- 
stance equals  0.6931  divided  by  the  absorption  co-efficient  Therefore, 
with  the  above  absorption  co-efficient  for  the  hard  x-rays  and  gamma 
rays  it  may  easily  be  calculated  that  the  x-rays  will  be  half  ab- 
sorbed in  penetrating  through  4.9  centimeters  of  tissue  of  density  1, 
whereas,  the  hard  gamma  rays  of  radium  will  be  half  absorbed  only 
if  passed  through  26.6  centimeters  of  the  same  tissue. 

In  the  application  of  radium  energy  to  a  deep-lying  growth, 
such,  for  example,  as  in  the  attempt  to  ray  malignant  extensions,  in 
the  broad  ligaments  and  lymphatic  tissue  in  advanced  cervical  carci- 
noma, two  factors  come  into  play  tending  to  reduce  the  intensity 
of  the  radiation  which  reaches  the  malignant  tissue.  The  first  effect  is 
that  of  the  divergence  of  rays,  coming  as  they  do  from  small  sources 
which  for  convenience  in  calculation  will  be  treated  as  point  sources. 
The  other  factor  is  the  partial  absorption  of  the  rays,  which  takes 
place  on  their  penetrating  through  the  tissue  lying  between  the  source 
of  radiation  and  the  tissue  which  it  is  desired  to  irradiate. 

In  terms  of  a  skin  surface  or  erythema  dose,  we  will  calculate 
the  intensity  of  the  hard  x-rays  available  at  a  point  four  inches  be- 
low the  skin  surface  when  hard  x-rays  having  the  above  described 
physical  qualities  reach  the  skin  surface  from  a  point  8  inches 
away.  On  the  basis  of  divergence  of  the  rays,  by  means  of  the  law  of 
inverse  squares,  it  may  readily  be  shown  that  the  intensity  of  the 
radiation  four  inches  below  the  skin  surface  is  reduced  to  0.444  of 
the  skin  surface  intensity  and  the  four  inches  of  tissue  on  the 
basis  of  the  above-given  absorption  co-efficient  will  absorb  75  per 
cent,  of  the  x-rays  so  that  the  intensity  per  unit  area  at  four  inches 
below  the  skin  surface,  in  terms  of  the  skin  surface  intensity  as 
unity,  will  be  0.444x0.25=0.111. 
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"In  considering  dosage  we  may  take  the  skin  as  the  standard  and 
as  skin  differs  in  thickness,  nerve  supply,  etc.,  the  average  skin  of  the 
chest  or  abdomen  may  be  designated.  If  then,  we  consider  the  burn 
we  get  from  the  application  of  100  mg.  radium  for  10  hours  encased 
in  1  mm.  silver,  1  mm.  rubber  and  1  mm.  of  gauze,  each  tube  so  en- 
cased and  each  tube  containing  25  mg.,  60  per  cent  pure  radium  salt, 
this  will  represent  the  maximum  dose  such  a  surf  are  would  stand  with- 
out destroying  the  skin  through  its  entire  thickness,  and  which  would 
heal  in  a  reasonable  time,  and  not  leave  adherent  scars.  Taking  this 
as  a  standard  and  arbitrarily  calling  it  100  units  we  may  compare  the 
different  parts  of  the  anatomy  usually  exposed  to  radium  rays  as 
follows: 

Skin  of  face,  76  units. 

Skin  of  scalp,  125  units. 

Skin  of  groin,  65  units. 

Skin  over  buttocks,  125  units. 

Skin  over  fascia  lata,  125  units. 

Skin  over  ear,  60  units. 

Skin  over  eyelids,  50  usits. 

Edge  of  eyelids,  80  units. 

Eyeball,  80  units. 

Mucous  membrane  of  lips  and  cheek,  50  units. 

Mucous  membrane  of  tongue,  70  units. 

Mucous  membrane  of  rectum,  20  units. 

Mucous  membrane  of  urethra,  10  units. 

Mucous  membrane  of  larynx,  70  units. 

Mucous  membrane  of  bladder,  25  units. 

Wall  of  uterus,  800  units. 

Buried  in  tissues;  bone,  800  units;  muscle,  200  units." 

"It  will  be  seen  that  I  consider  the  eye  nearly  as  resistant  to 
radium  as  the  skin,  and  the  uterus  the  most  highly  resistant  of  any 
organ/' 

"Embedded  in  tissue  the  reaction  is  not  so  severe  as  on  the  sur- 
face. The  reason  for  this  is  probably  because  in  a  case  where  the 
radium  is  buried  the  surroundings  are  practically  aseptic  while  on 
a  surface  or  hollow  organ  there  are  more  less  micro-organisms  to 
attack  the  tissues." 

"In  passing  to  pathology  we  find  carcinoma  the  most  resistant 
tumor  we  have  to  deal  with.  A  50  mg.  tube  will  kill  carcinoma  cells 
for  a  distance  of  4  cm.,  if  left  sufficiently  long.  Larger  quantities 
will  not  do  much  if  any  better  as  regards  distance,  but  will  accomplish 
the  same  result  in  a  shorter  time.  Sarcoma  is  probably  twice  as  radio- 
sensitive as  carcinoma,  the  lymphosarcoma  being  extremely  radio- 
sensitive. Fibroma  and  myoma  are  perhaps  the  most  radio-sensitive, 
a  tumor  the  size  of  an  eight  months' pregnancy  disappearing  in  four 
months  time  after  40  hours  of  treatment  with  75  mg.  of  radium. 
Pedunculated  fibroids  respond  as  well  as  others  if  cross-fire  is  used. 
Angioma  responds  to  treatment  very  readily  but  in  children  the  tumor 
is  much  more  radio-sensitive  than  in  the  adult." 

"On  the  same  basis  of  computation  as  we  used  in  comparing  his- 
tological differences,  we  may  adopt  100  units  as  the  dose  for  a  skin 
carcinoma  extending  as  deep  as  the  deepest  layers  of  the  skin  of  a 
size  that  could  be  just  covered  by  the  tubes  in  question." 

"Proceeding  then  to  other  pathological  conditions  we  make  com- 
parisons as  follows: 

Carcinoma  of  skin  one-quarter  inch  deep,  100  units. 

Sarcoma  (round  cell),  50  units. 

Angioma  (adult),  50  units. 

Angioma  (child),  25  units. 
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Fibroma  and  myoma,  10  units. 

T.  B.  (lupus),  40  units. 

Melanoma,  100  units. 

Lymphosarcoma,  80  units." 

"These  comparisons  are  made  on  the  basis  of  the  tissue  being 
the  same  thickness  and  are  not  taken  as  practical  examples,  but  sole- 
ly for  the  purpose  of  illustrating  the  difference  of  radio-sensitiveness 
in  different  pathological  tissues.  For  instance,  a  given  dose  of  ra- 
dium rays  will  destroy  fibroid  tissue  ten  times  as  far  as  it  will  destroy 
carcinoma,  while  angioma,  sarcoma,  and  T.  B.  lesions  are  approximate- 
ly twice  as  radio-sensitive  as  carcinoma.  Melanoma  is  about  the 
same  as  carcinoma  and  this  is  not  to  be  wondered  at  for  the  modern 
trend  of  opinion  is  that  these  tumors  are  carcinoma.  In  practical  work 
heavy  screening  should  be  avoided  as  much  as  possible  except  to  pro- 
tect normal  tissues,  as  beta  rays  are  probably  very  important  to  se- 
dure  the  best  results.  Accurate  approximation  is  another  very  im- 
portant feature.  I  have  seen  a  couple  of  radium  tubes  stuck  care- 
lessly into  the  vagina  for  cancer  of  the  uterus  without  any  regard 
to  the  accurate  approximation  of  the  diseased  area  with  the  tubes. 
Such  methods  can  only  bring  bad  results.  The  tube  in  these  cases 
must  be  placed  clear  to  the  fundus  and  the  whole  uterus  rayed.  Five 
mg.  to  75  mg.  covered  with  %  mm.  silver  and  1  mm.  hard  rubber 
and  used  for  70  to  80  hours  in  a  week  or  ten  days  period,  will  give 
the  best  results  in  these  cases.  In  these  cases  the  cervix  should  be 
cross-fired  by  tubes  placed  horizontally  against  the  cervix  at  the 
same  time  that  the  tube  is  inside  the  cervix." 

"In  dealing  with  radium  the  fact  should  be  always  borne  in  mind 
that  intensity  decreases  as  the  square  of  the  distance.  For  instance, 
a  tube  1  mm.  from  a  diseased  spot  will  give  a  certain  dose.  Place  the 
tube  10  mm.  from  the  surface  and  give  it  the  same  time  and  you 
will  not  get  one-tenth  the  dose,  but  one  one-hundredth  the  dose  given 
in  the  first  instance.  In  other  words  to  get  the  same  dose  at  10 
mm.  distance  the  time  would  have  to  be  100  times  longer  than  at  1 
ran.  distance." 

"A  good  deal  of  misunderstanding  and  confusion  in  the  matter 
of  radium  technique  has  arisen  because  of  comparing  radium  with 
the  X-ray.  It  is  well  that  the  student  of  radium  understand  that 
these  two  agents  are  different,  physically  and  in  physiological  action. 
It  would  be  just  as  logical  to  compare  arsenic  with  cane  sugar  be- 
cause they  are  both  white,  as  to  compare  X-ray  with  radium,  be- 
cause they  both  light  up  the  fluroscope. 
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The  duration  of  the  application  is  a  most  important  element  in 
radium  treatment,  and  it  is  one  which  there  may  be  a  tendency  to 
overlook  in  institutions  where  large  quantities  of  radium  are  avail- 
able. Consider,  for  an  example,  a  dose  of  500  mg.  hours,  which 
would  be  a  fair  dose  to  administer  to  a  small  rodent  ulcer.  This 
dose  might  be  given  by  10  mg.  of  radium  for  fifty  hours,  or  by  50 
mg.  for  ten  hours,  or  by  500  mg.  for  one  hour.  Does  anyone  con- 
tend that  similar  effects  would  be  produced  in  each  case?  I  have  no 
hesitation  in  making  the  affirmation,  based  upon  an  experience  of 
twenty  years,  that  for  each  case  there  is  a  certain  optimum  combi- 
nation of  milligrams  and  of  hours,  and  that  this  question  is  one  for 
the  radium  expert  to  decide.  Levin  and  Joseph,  from  an  experi- 
mental study  of  the  influence  of  radiations  on  the  development  and 
growth  of  the  crown  gall  on  plants,  have  shown  that  the  primary 
effect  of  radium  or  x-ray  radiations  consists  in  the  inhibition  of  the 
proliferating  power  of  the  cancer  cells  and  not  in  their  direct  de- 
struction. The  crown  gall,  tumor-like  formation  on  plants  is  so 
called  because  the  growth  frequently  appears  where  stem  and  root 
join  (called  the  crown).  It  is  due  to  a  parasite  and  can  be  induced 
artificially  by  inoculating  the  plant  with  an  agar  culture  of  the  mi- 
cro-organism. Hants  were  inoculated  by  these  observers  and  some 
were  submitted  to  radiation  and  some  kept  as  controls;  the  control 
plants  developed  large  crown  galls,  the  others  none  or  stunted 
growths  containing  true  tumor  cells.  Cancer  cells  go  through  a 
cycle  of  (1)  youth,  (2)  maturity,  (3)  old  age.  At  one  time  they 
are  actively  dividing  and  at  another  they  are  not,  and  it  has  been 
shown  that  they  are  more  susceptible  to  radiations  when  their  nuclei 
are  dividing  than  when  they  are  in  any  other  stage.  In  certain 
stages  they  may  be  as  immune  as  normal  tissues. 

The  lesson  to  be  learned  from  a  consideration  of  these  facts  is 
that  in  order  that  the  dose  of  radium  may  be  effectual,  it  must  be 
applied  for  a  certain  time,  for  it  is  only  by  a  prolonged  application 
that  we  can  make  fairly  sure  of  catching  all  the  cancer  cells  in  their 
susceptible  stage.  We  will  therefore  conclude  that  small  amounts 
of  radium  for  prolonged  periods  are  more  likely  to  prove  benefi- 
cial than  large  amounts  for  short  periods.  The  oven  may  be  too  hot 
and  the  bread  will  be  burned  on  the  outside  instead  of  being  baked 
throughout. 

To  take  another  point:  Suppose  one  possesses  100  mg.  of  ra- 
dium, in  what  quantities  is  it  best  to  put  it  up  into  tubes?  The 
answer  depends  mainly  upon  the  nature  of  the  diseased  condition 
to  be  attacked,  upon  its  situation,  its  area,  its  volume,  and  upon 
whether  the  radium  is  to  be  applied  externally  or  buried  in  the 
growth.  Take  the  case  of  lymphosarcoma — perhaps  the  most  sus- 
ceptible of  all  growths  to  radium — of  the  size  of  a  large  orange;  in 
this  case  it  would  be  best  to  have  the  radium  put  up  in  5  or  10  mg. 
portions  in  separate  tubes,  so  that  they  could  be  distributed  through- 
out the  mass,  and  particularly  arranged  like  sentinels  around  the 
borders  of  the  growth,  for  in  this  way  the  central  parts  will  be  re- 
ceiving cross-fire  radiation  from  all  the  tubes,  but  the  peripheral 


t 


Turner,  Dr.  Dawson,  (Edinburgh):     The  Dosage  of  Radiant, 
?he  British  Medical  Journal,  January  20,  1923,  page  100. 


m 


IHIIT   NO     1 


FILES  UN 

T 


parts  will  only  get  efficient  radiation  from  the  pari phe rally  placed 
tube  which  happens  to  be  nearest.  In  order  that  the  whole  growth 
may  be  efficiently  and  uniformly  radiated  the  radium  should  theo- 
retically be  uniformly  distributed  throughout  it — in  fact,  the  desid- 
eratum would  be  to  scatter  radium  like  pepper  from  a  pepper  pot 
throughout  the  mass.  Though  this  is  for  several  reasons  impractic- 
able yet  the  more  nearly  we  can  approach  to  it  the  better.  Dr.  Ste- 
venson's needles  are  a  means  to  this  end.  Small  tubes  are  filled 
with  radium  emanation  and  are  enclosed  in  hypodermic  needles  for 
embedding  in  the  neoplasm.  There  is  a  disadvantage  which  applies 
to  all  cases  in  which  the  emanation  is  used,  owing  to  its  steady  loss 
of  strength — namely,  that  the  dosage  is  not  known  unless  the  tubes 
have  been  tested  for  their  emanation  strength  before  being  employed 
and  unless  a  table  of  their  rate  of  decay  be  consulted.  As  the  time 
element  in  radium  treatment,  as  I  have  endeavored  to  show,  is  im- 
portant, emanation  tubes  have  the  disadvantage  that  they  would 
have  to  be  replaced  from  thne  to  time  by  freshly  charged  ones. 
Where  the  application  is  external  this  would  be  easily  done,  but  in 
the  case  of  a  tumor  in  which  the  radium  is  embedded,  it  would  mean 
a  minor  surgical  operation  each  time  the  emanation  tubes  were 
charged. 

Another  point  of  importance  is  to  give  the  whole  maximum  dose 
at  first,  and  not  to  break  it  up  into  smaller  ones  which  are  repeated. 
The  latter  course  may  in  certain  cases  turn  out  a  fatal  error,  and 
this  chiefly  because  the  malignant  cells,  which  were  stunned  but  not 
killed  by  the  first  application,  will,  when  they  recover,  tend  to  breed 
cells  which  are  more  immune  to  radiation,  until,  the  same  process 
continuing  after  several  exposures,  only  those  cells  will  survive 
which  are  refractory  to  the  rays.  There  is  a  tendency  by  natural 
selection  to  breed  cells  which  are  immune,  and  further  exposures 
will  now  only  do  harm.  The  knock-out  blow  should  be  given  by  a 
sufficiently  long  exposure  to  a  sufficient  amount  of  radium  while 
the  cancer  cells  are  not  suspecting  an  attack;  they  must  be  taken 
by  surprise,  so  that  they  will  be  unable  to  organize  a  resistance  and 
be  incapable  of  putting  up  a  serious  defence. 

Were  more  attention  paid  to  these  points  there  would,  I  ven- 
ture to  think,  be  fewer  failures  following  radium  treatment. 


Israel,  Dr.  Sidney:  *X-ray  Treatment  of  Tonsils  and  Adenoids! 
l  Preliminary  Report.  Abstracted  in  the  Journal  of  Radiology,  Feb- 
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NOTES. 

The  author  has  attempted  to  prove  to  his  own  satisfaction  whether 
the  claims  of  Witherbee  are  justified  and  whether  radiotherapy  of 
tonsils  and  adenoids  should  have  a  prominent  place  in  the  treatment 
of  these  structures.  The  cases  selected  for  x-ray  and  radium  treat- 
ment have  been  those  deemed  inoperable  because  of  various  reasons. 
As  the  result  of  his  work,  the  author  found  that  x-ray  or  radium 
would  produce  a  definite  atrophy  or  shrinkage  of  the  tonsil  and  ade- 
noid tissue.  In  many  cases  in  which  one  could  express  quantities  of 
cheesy  material  from  the  crypts  before  treatment,  this  was  no  longer 
possible,  after  the  atrophy  occurred.  Further  the  local  symptoms 
disappeared.    He  compares  the  two  methods  of  treatment  as  follows: 


TREATMENT. 

Hospital  expense,  anesthetic  with  possible  pneumonia 
or  lung  abscess,  contraindications  frequent,  hemorrhage,  pain,  loss  of 
weight,  loss  of  time,  no  tonsils,  deformity  from  scar  tissue  or  injury, 
time  consumed  about  ten  days. 

Radiotherapy:  No  hospital  expense,  no  anesthetic  or  anesthetic 
dangers,  no  operation,  no  hemorrhage,  no  pain,  no  loss  of  weight,  no 
loss  of  time,  tonsils  atrophied,  but  still  present,  no  deformity  or  in- 
jury, time  consumed  six  to  ten  weeks. 


CONCLUSIONS. 

The  author  feels  that  radiotherapy  will  not  replace  a  well  and 
carefully  performed  operation.  There  is  a  strong  likelihood  that  a 
definite  place  will  be  established  for  radiotherapy  m  laryngology  as  a 
therapeutic  measure  applicable  to  a  certain  number  of  cases. 
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NOTES. 

These  authors  believe  that  radiation  sickness  results  from  a  dis- 
turbance of  the  sodium  chloride  metabolism.  The  salt  concentration 
in  the  serum  falls  rapidly  after  radiation,  remains  on  this  level  for 
a  few  hours  and  slowly  returns  to  normal  Due  to  this  change  there 
occurs  a  change  in  the  osmotic  pressure  bringing  about  the  syndrome 
of  radiation  sickness.  It  is  suggested  that  this  condition  be  remedied 
by  supplying  the  necessary  quantity  of  salt. 


TREATMENT. 

The  authors  treat  radiation  sickness  by  injecting  300  to  1,000 
cc.  of  physiological  salt  solution  per  rectum,  or  5  to  10  g.  per  os,  or 
1.0  g.  m  five  per  cent  intravenously.    It  must  be  administered  slowly. 

This  treatment  always  proved  to  be  successful.  About  fifteen 
to  twenty  minutes  after  the  injection,  especially  the  intravenous 
method,  marked  improvement  was  noted.  Nausea  and  vomiting 
ceased  and  patients  asked  for  food.  There  can  have  been  no  possi- 
bility of  a  psychic  effect,  as  the  patients  did  not  know  the  object  of 
the  injection. 


The  authors  recommend  this  treatment  most  enthusiastically. 
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SYMPTOMS  AND  THEIR  CAUSE 

X-rays  and  radium  are  very  powerful  agents  and  have  a  wide 
field  of  application  in  the  treatment  of  disease;  as  a  form  of  energy 
they  exert  a  profound  effect  on  metabolism,  acting  in  either  a  stim- 
ulating or  destructive  manner  according  to  the  conditions  of  their 
dosage  and  the  state  of  the  body. 

The  selective  action  of  irradiations  on  the  tissues,  or  the  sensitive- 
ness to  rays  of  the  various  cells  of  the  body,  is  important  both  from 
the  point  of  view  of  treatment  and  of  the  ill  effects  that  may  thus  be 
induced.  The  destructive  action  exerted  by  radiations  on  tne  blood- 
forming  organs,  especially  on  lymphoid  tissue,  has  attracted  much 
attention  recently  on  account  of  the  unfortunate  fatalities  among 
x-ray  and  radium  workers. 

Experimental  investigations  of  the  changes  in  the  lymphocytes 
have  been  carried  out  by  Mottram,  S.  Russ,  Leitch,  Lazarus-Barlow, 
Hess,  Unger  and  Steiner,  and  others;  and  G.  E.  Pf abler  has  quite  re- 
cently reviewed  this  subject.  The  chronic  blood  changes  and  ill  health 
that  may  occur  in  x-ray  and  radium  workers  are  now  generally  recog- 
nized and  guarded  against.  The  action  of  radium  on  the  nervous  tis- 
sues has  been  much  investigated  since  1903  by  Danysz,  Obersteiner, 
Alquier,  and  Faure-Beaulieu.  In  1911  Horsley  and  Finzi  applied  fil- 
tered radium  rays  directly  to  the  brain,  and  stated  that  the  nerve  cells 
were  unaltered,  but  that  from  damage  to  the  blood  vessels  hemorr- 
hages occurred.  In  1922  Morowoka  and  Mott,  from  histological  ex- 
amination of  the  brains  of  animals  whose  heads  had  been  exposed  to  a 
large  amount  of  radium,  attached  importance  to  the  protective  action 
of  the  skull.  Pendergrass,  Hayman,  Houser  and  Rambo,  employing 
various  methods  of  acting  on  the  brain  by  radium,  found  that  the  nerve 
cells  were  first  destroyed  and  then  underwent  autolysis.  Bone  is  the 
most  resistant  tissue  of  the  body  to  radiations,  but  Regaud  found 
that  it  may  show  necrotic  changes  from  x-rays  without  any  con- 
comitant damage  to  the  skin.  The  remarkable  sensitiveness  of  the 
mucous  membrane  of  the  small  intestine  in  dogs  to  x-rays  has  been 
shown  by  Warren  and  Whipple,  who  found  that  the  lymphoid  tissue 
in  Peyer*s  patches  was  much  less  susceptible;  Lazarus-Barlow's  ex- 
periments also  showed  that  the  mucosa  of  the  small  intestine  of  cats, 
rabbits,  rats  and  frogs  was  damaged  by  the  gamma  rays  of  radium. 
Warren  and  Whipple  ascribe  the  grave  constitutional  symptoms  pro- 
duced in  dogs  by  exposure  of  the  abdomen  to  enormous  doses  of 
x-rays  to  the  lesion  of  the  small  intestine. 

Captain  A.  E.  Hayward  Pinch  of  the  Radium  Institute  allows  me 
to  quote  him  to  the  effect  that  he  has  no  knowledge  of  acute  constitu- 
tional symptoms  of  radium  workers,  but  he  refers  to  a  real  sys- 
temic disturbance  due  to  auto-intoxication  and  characterized  by  slight 
fever  and  general  malaise  in  patients,  especially  those  with  lympho- 
sarcoma, after  deep  radium  therapy.  According  to  Bowing,  mild  re- 
actions, such  as  malaise,  anorexia,  nausea,  and  occasional  vomiting, 
are  usually  disregarded  at  the  Mayo  Clinic,  but  when  a  severe  re- 
action occurs  the  radium  treatment  is  usually  omitted  for  two  or 
three  days. 
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TREATMENT. 

TREATMENT  is  the  first  and  foremost  preventative;  to  avoid  the 
early  transient  disturbance  the  x-ray  rooms  should  be  properly  venti- 
lated. The  avoidance  of  the  grave  constitutional  symptoms  mainly 
depends  on  care  in  the  technique  and  dosage,  but  other  factors  may 
play  a  part,  and  the  state  of  the  organism  must  be  taken  into  account. 
Proust,  Mallet,  and  Coiiez  mention  a  red  blood  count  below  four  mil- 
lions and  a  low  blood  pressure  as  indications  that  x-ray  therapy  should 
be  conducted  with  great  caution.  In  order  to  avoid  toxaemia  Beck 
practices  surgical  exposure  and  surgical  removal  of  as  much  as  possi- 
ble of  the  growth,  and  then  treatment  by  x-rays  or  radium  of  the 
remainder  of  the  tumor  in  the  open  wound.  In  this  way  any  discharge 
from  the  radiated  tissue  passes  into  the  dressing  instead  of  into  the 
circulation  and  toxaemia  is  minimized.  Another  advantage  is  that  a 
smaller  dose  of  radiations  is  required  than  in  the  ordinary  method  of 
treating  deep-seated  tumors.  In  100  cases  thus  treated  he  had  not 
had  any  death  from  toxaemia,  whereas  with  the  usual  method  four  of 
his  patients  had  died  from  toxaemia. 

It  is  to  be  hoped  that  Auer  and  Witherbee's  experimental  pro- 
tection of  the  skin  of  rabbits  against  the  harmful  effects  of  x-rays 
by  the  previous  injection  of  horse  serum  may  be  applied  to  protect 
the  deeper  tissues  of  man  against  radiations.  But  before  this  is  done 
further  work  is  necessary;  it  is  not  yet  known  if  the  sensitization  pro- 
duced by  horse  serum  increases  the  resistance  of  the  cells  of  malig- 
nant growths  to  radiations. 
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CONCLUSIONS 

1.  In  colloid  carcinoma  the  epithelial  cells  possess  an  uncon- 
trolled function  of  secreting  a  mucinous  substance.  Its  accumulation 
is  often  destructive  of  the  carcinoma  cells. 

2.  Mucus  formation  is  a  sign  of  functional  differentiation  of  the 
carcinoma  cells,  corresponding  to  the  morphologic  differentiation  seen 
in  the  carcinomas  with  cells  of  the  acinar  or  columnar  type. 

3.  The  mocus-forming  characteristic  may  be  possessed  by  cells 
showing  other  morphologic  signs  of  differentiation  and  by  those  not 
showing  such  differentiation. 

4.  Colloid  carcinomas  occur  in  the  stomach  (6.6  per  cent.);  cae- 
cum (22.2  per  cent.);  appendix  (7.0  per  cent.);  transverse  colon  (7.3 
per  cent.);  sigmoid  (4.3  per  cent.);  rectum  (5.5  per  cent.);  pancreas 
(two  cases);  gall-bladder  (8  per  cent.);  salivary  glands  (one  case); 
bladder  (2.5  per  cent.);  prostate  (one  case);  kidney  (one  case);  ovary 
(1.1  per  cent);  and  breast  (1.12  per  cent.).  Peritoneal  carcinomas 
occur  in  16  per  cent  of  all  cases. 

5.  Colloid  carcinoma  is  usually  slow  of  growth  and  late  to  me- 
tastasize to  glands  and  other  organs.  It  often  grows  by  permeation 
and  may  cause  extensive  thickening  of  the  wall  of  the  affected  organ. 

6.  Local  glands  are  often  involved  long  before  metastasis  has 
reached  distant  glands.  Though  histologically  less  malignant  on  ac- 
count of  permeation  of  adjacent  tissues,  it  is  particularly  difficult  to 
eradicate.  Death  is  often  delayed,  but  the  eventual  mortality  is 
greater  than  in  other  types  of  carcinoma. 

7.  Recurrence  is  often  entirely  localized  to  the  site  of  origin. 

8.  Many  patients  with  colloid  carcinoma  respond  remarkably 
well  to  treatment  by  Roentgen-ray  and  radium. 
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An  analysis  of  527  cases  of  myomi  uteri  and  myopathic  lesions. 

"Adolescent  Girls  and  Young  Women. — In  these  young  persons, 
ir  an  examination  under  anesthesia  for  the  purpose  of  accurately 
defining  the  pelvic  conditions,  we  may  with  safety  apply  50-mgm.  for 
"from  three  to  four  hours.    This  usually  proves  effective  in  regulating 
the  periods;  but  we  never  reach  any  conclusion  as  to  its  failure  to 
cure  under  six  months,  for  we  fear  the  effects  of  a  too  early  repeti- 
tion of  the  treatment.     Should  the  second  irradiation  be  necessary, 
the  first  having  been  partially  or  wholly  ineffective,  we  then  increase 
the  time  from  four  to  six  hours,  depending  to  some  extent  on  the 
size  of  the  uterus  and  the  severity  of  the  bleeding.     In  our  exper- 
ience, the  second  application  is  always  effective." 

"Young  Women. — With  this  disposal  of  myomas  occurring  in 
young  women,  it  will  be  noted  that  surgical  intervention  takes  de- 
cided precedence  over  that  of  irradiation,  leaving  relatively  few  cases 
open  to  the  latter  treatment.  As  a  result  of  our  experience,  we  usually 
restrict  the  dosage  of  radium  to  50-mgm.  for  from  six  to  twelve 
hours  in  these  younger  women.  In  such  instances  the  menstrual 
periods  may  recur  more  or  less  normally  after  a  variable  period  of 
amenorrhea." 

"Middle-aged  Women. — In  tne  group  of  women  aged  from  35 
to  45  the  question  of  the  maternal  possibilities  as  well  as  the  sexual 
life  of  the  person  becomes  of  much  less  importance  in  the  choice 
of  treatment.  Usually,  the  maternal  equation  is  either  settled  by 
the  patient  having  a  family,  or  the  myomatous  changes  in  the  uterus 
have  so  distorted  its  structure  as  to  render  the  patient  sterile,  or 
have  made  child-bearing  impossible.  Further  the  cessation  of  the 
ovarian  function  in  women  who  have  established  sexual  habits  is  of 
far  less  moment  in  its  influence  on  this  function.  If  either  of  these 
phases  stand  out  prominently  in  the  patient's  mind  and  she  fears 
the  abrogation  of  either,  we  incline  toward  surgical  intervention. 
The  ultimate  happiness  of  the  patient  must  have  equal  consideration 
with  the  restoration  of  physical  health;  for  the  latter  without  the 
former  may  have  little  merit  in  the  mind  of  a  patient  suffering  under 
a  cloud  of  such  misgiving.  In  such  cases,  a  follow-up  letter  does  not 
bring  a  very  cheery  or  grateful  response,  even  though  the  patient's 
life  may  have  been  saved.  However,  in  considering  the  use  of  radium, 
we  find  that  this  question  has  largely  been  settled  by  the  fact  that 
the  patient  has  passed  the  fortieth  year.  At  this  period,  therefore, 
the  preference,  in  case  of  doubt,  always  falls  in  favor  of  radium; 
whereas,  in  younger  women,  surgery  is  almost  invariably  the  remedy 
chosen." 

"Women  in  Climacteric  Years. — In  the  group  of  cases  formed  by 
women  in  the  climacteric  years,  radium  occupies  a  premier  position; 
it  is  effective,  it  is  quick  in  giving  relief,  the  treatment  does  not 
incapacitate  the  patient.  It  is  safe,  and  it  is  followed  by  practically 
no  disabling  sequelae  or  remote  ill  effects,  as  our  summary  will  show. 
With  our  experience  as  a  guide,  we  have  ceased  to  summarize  what 
may  happen  from  three  to  five  years  after  irradiation;  for,  without 
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exception  thus  far,  we  have  nothing  to  record  in  the  way  of  so-called 
continuing  or  remote  changes  which  may  be  counted  as  a  backflare 
of  the  treatment.  This  statement  is  now  well  grounded  on  the  care- 
ful study  of  cases  running  back  six  years.  The  fear  of  sarcomatous 
transformation  of  the  tumor  is  without  foundation,  for  in  not  one 
single  instance  has  this  malignant  change  been  noted  after  irradia- 
tion in  this  large  series.  Hence,  any  criticism  of  radium  treatment 
on  this  false  assumption  is  without  support.  The  cure  in  these  cases 
is  prompt,  and  the  only  after-effects  are  those  noted  in  all  women 
passing  through  the  menopause.  Many  pass  through  this  trying 
period  with  scarcely  a  complaint;  others  are  troubled  constantly; 
while  a  few  have  a  very  stormy  and,  occasionally,  a  prolonged  period 
of  adjustment.  At  times  we  have  thought  that  possibly  a  menopause 
induced  by  irradiation  is  more  violent  than  in  other  series  of  cases 
in  which  the  climacterium  is  surgically  induced;  but  when  a  large 
series  of  patients  who  have  undergone  double  ovariotomy  is  com- 
pared with  those  who  have  been  submitted  to  irradiation,  the  two 
are  found  to  be  similar." 


"Leukorrhea. — Frequently,  after  an  intra-uterine  application  of 
radium,  a  thick  yellowish  leukorrhea  develops,  which  is  slight  in 
amount  and  is  seldom  if  ever  persistent,  rarely  lasting  more  than 
from  six  to  ten  weeks.  Frequently,  it  is  so  insignificant  that  unless 
the  patient'*  attention  is  called  to  it,  she  does  not  refer  to  it. 
Further,  along  this  line,  there  is  a  gratifying  sequel  in  that  a  per- 
sistent leukorrhea  is  not  infrequently  cured  by  the  treatment.  We, 
therefore,  lay  little  or  no  stress  on  the  presence  of  leukorrhea  as  a 
sequel,  because  it  is  evanescent  in  character,  and  requires  little  or 
no  attention." 


"Menopause. — Irradiation  in  a  dosage  of  50-mgm.  for  twelve  to 
twenty-four  hours,  will  produce  climacteric  symptoms  of  varying 
degrees  of  intensity  in  60  per  cent,  of  cases.  In  36  per  cent,  the 
symptoms  will  be  marked  or  severe.  As  a  rule,  they  persist  for  from 
a  few  months  to  two  or  three  years,  and  then  subside.  In  an  occa- 
sional case,  severe  symptoms  may  persist  for  several  years.  Meno- 
pausal symptoms  seldom  if  ever  occur  in  young  women  when  a  dosage 
of  50-mgm.  is  applied  for  from  six  to  eight  hours;  and  in  no  case 
has  the  climacterium  been  induced  by  this  dosage.  Larger  doses  will 
produce  these  symptoms,  but  it  is  our  impression  that  they  are 
usually  neither  so  persistent  nor  so  severe  in  younger  women  as 
those  of  menopausal  years.  Strangely,  this  observation  is  at  variance 
with  the  usual  conception  of  the  menopause,  but  it  is  in  line  with  the 
statement  of  Clark  and  Norris  in  their  analysis  of  cases  after  a 
complete  hysterectomy.  From  this  study  we  also  draw  the  conclusion 
that  the  age  factor  in  its  relationship  to  the  menopause  is  not  nearly 
so  much  to  be  taken  into  account  as  the  temperamental  and  nervous 
factors.  Thus,  a  highly  strung  woman  with  poor  nervous  governors 
is  very  likely  to  be  thrown  out  of  balance  by  the  precipitation  of  the 
menopause,  be  it  early  or  late.  This  point  we  would  especially 
emphasize." 
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dark,  John  G.,  M.D.,  and  Keene,  Floyd  &,  M.D.:  (Philadelphia): 
Uterine  Hemorrhage  of  Benign  Origin  Treated  by  Irradiation." 
'oumal  of  the  A.  M.  A*  Vol.  79,  No.  7,  August  12,  1922,  p.  546. 
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"Under  nitrous  oxid  and  oxygen  anesthesia,  a  careful  pelvic 
examination  is  made.  The  size  of  the  uterus  is  ascertained,  and  its 
depth  measured  by  a  sound  and  recorded  for  future  reference.  A 
thorough  curettage  is  performed,  and  the  curettings  are  saved  for 
microscopic  diagnosis.  A  50-mgm.  tube  of  radium  properly  filtered 
is  inserted  to  the  fundus  of  the  uterus.  The  duration  of  the  applica- 
tion depends  largely  upon  the  age  of  the  patient;  in  women  at  or 
near  the  menopause,  the  duration  is  usually  twenty-four  hours,  and 
in  young  women  proportionately  less.  A  repetition  of  the  application 
in  young  women  is  preferable  to  over-irradiation.'  ' 

"A  point  which  we  always  emphasize  in  the  use  of  radium  in  all 
cases  of  benign  hemorrhage  is  that  one  intra-uterine  application  of 
50-mgm*  for  twenty-four  hours  suffices  to  cure  the  case  effectively. 
We  therefore,  strongly  deprecate  the  repetition  of  these  treatments, 
since  each  application  carries  a  minimum  danger  with  it,  and  has  no 
merit  whatever  over  one  application  which  effectively  cures.  Also,  we 
do  not  favor  coincident  roentgen-ray  treatments,  for  they  are  quite 
unnecessary." 

"The  immediate  results  of  irradiation  are  not  unlike  those  of  a 
simple  curettage,  with  the  exception  that  nausea  is  likely  to  be  more 
persistent  during  the  retention  of  the  radium  within  the  uterus.  In 
ail  of  the  list  of  527  cases,  we  have  had  no  case  of  vomiting}  so  per- 
sistent or  prolonged  as  to  give  the  slightest  cause  for  anxiety. 
Usually,  within  one  or  two  hours  at  most  after  the  withdrawal  of 
the  radium,  the  nausea  and  vomiting  cease.  In  a  few  instances,  these 
symptoms  have  persisted  for  three  days.  As  a  rule,  these  patients 
remain  in  the  hospital  for  five  days;  for  we  follow  the  rule  here  that 
we  observe  in  any  case  of  simple  curettage.  It  is  unwise  to  permit 
the  patient  to  go  home  the  second  day  after  irradiation,  since  the 
surgeon  must  see  the  patient  through  any  possible  danger  arising 
from  his  surgical  intervention,  and  such  dangers  are  not  past  within 
twenty-four  hours.  As  a  rule,  the  patient  sits  up  the  third  day  and 
leaves  the  hospital  the  fifth  day." 

The  standing  rule  is  for  all  of  these  patients  to  return  for 
examination  at  the  end  of  from  six  weeks  to  two  months  after  treat- 
ment. If  the  patient  lives  at  a  distance  and  cannot  return,  a  per- 
sonal letter  as  to  her  condition  is  requested  of  the  patient  or  of  the 
attending  physician.  From  our  study  of  these  final  results,  we  feel 
that  a  three-year  period  suffices  for  a  complete  observation.  By  no 
means  do  all  tumors  disappear  and  a  few  do  not  diminish  greatly 
in  size,  but  as  the  majority  of  these  cases  have  been  treated  solely 
for  hemorrhages,  with  the  cessation  of  this  symptom  the  patient  may 
be  looked  on  as  cured.  After  irradiation,  the  great  majority  of  tumors 
either  shrink  greatly  in  size  or  disappear  completely.  A  subperitoneal 
tumor  is  not  likely  to  be  greatly  influenced  by  irradiation." 
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Pomeroy,  Lawrence  A.,  M.D.,  F.AX.S.,  and  Milward,  Frank  W., 
MJXf  Cleveland,  Ohio):  "A  Case  of  Primary  Carcinoma  of  the 
Female  Urethra  Treated  With  Radium."  Surgery,  Gynecology*  and 
Obstetrics,  Vol.  xxxv,  September  1922,  p.  356. 
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"1.  Primary  carcinoma  of  the  female  urethra  is  a  rare  disease, 
our  case  bringing  the  total  reported  in  the  literature  to  69. 

2.  Urethral  caruncle,  although  a  relatively  common  affection 
of  woman,  may  be  followed  by  malignant  degeneration,  hence  the 
importance  of  its  early  recognition  and  treatment. 

3.  Cancer  in  this  location,  although  rare,  should  be  recognized 
early  and  rigorous  treatment  instituted 

4.  Treatment  in  the  early  cases  consists  of  radical  extirpation 
even  to  the  extent  of  resection  of  the  bladder,  but  this  should  be  rarely 
necessary.  In  most  cases  the  vesical  sphincter  can  be  saved  in  the 
operative  procedure. 

5.  Radium  should  follow  ail  operations  and  may  be  used  alone 
in  the  well  advanced  cases. 


REPORT  OF  CASE 

"Under  ether  anesthesia  a  complete  examination  was  made,  a 
small  portion  of  tissue  being  removed  for  pathological  diagnosis. 
Five  steel  needles  each  containing  10-mgm.  of  radium  element  were 
inserted  directly  into  the  tumor  at  about  equal  intervals  from  each 
other  and  allowed  to  remain  in  position  for  12  hours.  In  addition, 
one  tube  containing  50-mgm.  of  radium  element,  screened  with  0.5 
mm.  silver,  1  mm.  brass  and  1  mm.  hard  rubber  was  inserted  into  the 
urethral  canal  and  allowed  to  remain  for  four  hours.  This  made  the 
total  radium  treatment  800  mgm.  hrs.  The  patient  had  only  the  usual 
postoperative  and  radium  nausea  and  2  days  following  the  treat- 
ment was  up  and  about  without  any  unusual  symptoms.  Twelve  days 
after  treatment  the  patient  had  suffered  no  tenesmus  or  other  symp- 
toms, and  examination  revealed  the  mass  to  be  one-third  less  in  size, 
much  cleaner  and  accompanied  by  considerably  less  discharge." 
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Richard*    "Radium   Treatment  of  Cancer  of   Uterine  Cervix." 
*aria  Medicate.  Abst.  Jour.  A.  M.  A.  xii,  611,  855,  June  17, 1922. 
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Richard's  review  of  recent  literature  on  this  subject  extols  the 
progress  that  has  been  realized.  Many  patients  have  been  given  at 
least  the  illusion  of  a  cure  who  in  other  days  would  have  been  re- 
garded as  beyond  all  hope  of  relief.  We  might  even  conclude,  he 
says,  that  the  malignant  disease  had  been  cured  if  we  did  not  know 
of  the  liability  to  recurrence  after  several  years  of  a  clinical  cure. 
We  must  wait  now  for  time  to  tell  which  of  the  methods  that  have 
been  applied  give  the  best  results.  It  may  prove  that  the  best  ulti- 
mate results  have  been  realized  with  methods  that  did  not  give  the 
most  encouraging  immediate  results.  He  warns  against  any  active 
measures  when  there  is  cachexia,  as  the  reaction  to  the  irradiation 
is  more  than  such  persons  can  stand.  Another  contraindication  is 
invasion  of  the  bladder  or  rectum,  and  cystoscopy  and  rectoscopy  are 
indispensable  to  exclude  this.  Extensive  invasion  of  the  vagina 
is  a  further  contraindication,  as  also  invasion  of  the  lumbar  glands. 
This  may  be  suspected  if  there  is  much  persisting  pain  in  the  lumbar 
region. 
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Moreton,  F„  H.D.  (Geelong,  Victoria,  Australia) :   "Speculum  for 
Applying  Radium  to  Month  and  Throat." 
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Dr.  More  ton  says; — 

"The  instrument  is  more  or  less  a  nasal  speculum.  The  radium 
plaque  or  tube  is  attached  to  the  speculum  by  means  of  a  strip  of 
adhesive  plaster.  The  latter  becomes  a  filter  or  window  as  required. 
In  its  application  to  the  part  affected,  obviously  one  shank  is  placed 
Inside  the  mouth  or  throat,  the  other  shank  outside.  We  have  now 
the  additional  advantage  of  cross-fire  and  that  graduated  pressure 
so  necessary  Is  provided  by  the  fine  screw-adjustment.  The  instru- 
ment is  light,  strong  and  adaptable  to  many  modifications  to  suit  the 
various  parts  treated.  A  similar  speculum  with  a  longer  shank  has 
been  used  to  check  hemorrhage  from  a  bleeding  tonsil  after  operation, 
and  I  know  of  no  other  method  to  equal  it.  Radium  could  be  applied 
to  the  tongue  with  the  same  instrument.  Even  the  tongue  should 
give  no  difficulty.  To  the  same  speculum,  at  its  apices,  may  be 
attached,  teethlike  a  snake's  fangs  in  order  to  maintain  a  grip  of 
the  tongue  if  found  necessary.  There  may  be  an  objection  to  using 
XO  plaster  containing  zinc,  as  it  may  cause  a  surface  bum.  Other 
*   '        s  could  be  used  if  preferred." 
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Miller,  G.  Jeff.,  M.D.,  New  Orleans,  La.     "Radium  Treatment  of 
Myoma  of  the  Uterus  and  Myopathic  Bleeding."    Surgery,  Gynecology 

t  Obstetrics,  June  1922. 
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"Large  myomata  should  be  treated  by  myomectomy  or  hysterec- 
tomy. Unless  some  contra-indication  to  operation  exists,  there  is  no 
valid  reason  for  the  use  of  radium  in  large  tumors.  Massive  growths 
too  often  present  serious  complications  such  as  adhesions,  salpingitis, 
degenerative  changes  and  pressure  symptoms,  to  prompt  the  surgeon 
to  depend  upon  radiation  as  the  method  of  election. 

Radiation  has,  however,  a  distinctive  application  in  this  group 
in  that  it  will  promptly  control  the  hemorrhage  until  such  time  as 
the  consequent  improvement  hi  the  patient's  general  condition  will 
render  her  a  safe  operative  risk.  Radium  is  a  valuable  adjunct  to 
surgery  in  this  group,  but  it  should  seldom  be  the  elective  treatment 
in  myomata  larger  than  a  three  and  a  half  months  pregnant  uterus. 
Upon  this  point  the  majority  of  observers  generally  agree,  large 
growths  only  partially  shrink,  and  the  period  of  treatment  extends 
over  too  long  a  time  to  satisfy  either  the  physician  or  the  patient. 
Therefore,  in  cases  of  this  group,  radium  should  be  used  only  in 
exceptional  instances. 

It  is  apropos  to  mention  here  the  technique  followed  in  the  appli- 
cation of  radium.  Preliminary  curettage  should  precede  the  appli- 
cation in  order  to  permit  a  careful  bimanual  examination  under 
anesthesia,  to  eliminate  small  polypi,  and  to  provide  for  a  microscopic 
examination  of  the  uterine  scrapingfl. 

The  radium  is  introduced  into  the  cavity  of  the  uterus  screened 
by  brass  and  rubber  or  frequently  a  celluloid  capsule,  and  is  left 
in  situ  from  3  to  24  hours,  according  to  the  indications.  The  average 
time  of  exposure  in  our  series  nf  young  women — those  under  38  years 
of  age — was  12  hours  in  cases  of  myomata.  In  women  beyond  this 
age,  where  it  was  not.  so  important  to  preserve  menstruation,  the 
treatment  lasts  24  hours.  As  a  rule,  50-milligrams  of  the  radium 
element  was  employed.  This  rlosago  produced  permanent  cessation 
of  menstruation  in  women  over  40  years  of  age  in  94^  of  the  cases. 
In  our  earlier  work  a  second  exposure  was  made  within  10  days  or 
2  weeks,  but  it  was  soon  observed  that  this  was  unnecessary  and 
often  caused  discomfort  that  was  persistent  and  occasionally  very 
distressing. 

At    present   we    believe    that    one    application    is    sufficient,    and 
Mat     subsequent    exposures    should    be    given    only    (is    indications 
veftfltip.     The   recession    in   the  sizo   of   the   growth   may   apnear  un- 
Wtee-fced  for  several  months,  and  then  suddenly  show  a  rapid  shrink- 
jfe^-  For   this   reason    repeated    exposures    should   be   cautiously   ad- 

^j^^*«^i  ,  and  repeated  examinations  should  be  made  to  check  the  status 
*     *i— *  e  tumor.     Lately  we  have  preferred  to  make  15-hour  exposures, 
e~M        -^n  repeat  the  appHcation  in  3  or  4  months  if  it  is  necessary.    We 
V-^s^       found  that,  even  after  reducing  the  exposure  the  single  appli- 
es 'm~^  ~*i   is    usually    sufficient.      This    permits    of   its    use    in    younger 
"^   -™  ^^n,    since   our   experience   has    shown    that   in   many   cases   men- 
"-    ■^^d'en  will  reappear  in  several  months,  nr  as  late  as  2  years,  and 
— --afc    j»iUe  normal  thereafter.     Furthermore,  the  menopausal  symptoms 
'*  -Pnarentif  less  marked  when  the  shorter  exposures  are  employed. 
*■ — **\e   hundred  and  two  of  the  107   cases  reported  complete   relief 
"*  Hemorrhage  within  5  months  after  radiation.   Two  of  the  remaln- 

"*-  *t*-v.   required   a  second  application  before  being  relieved.     Two 
**     were  not  relieved  by  a  second  exposure,  and  the  remaining  case 
"^^"^jpntuallv  subjected  to  hysterectomy  in  another  clinic.     These 
~ "      practically    correspond    with    the    results    obtained    by    other 
srs,  and  prove  conclusively  that  no  other  agent  at  out  &i%^ou\ 
radium  fn  controlling  excessive  uterine  UeeoAtig. 
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John  G.,  M.D.,  Frank  B.  Block,  M.D.,  Philadelphia, 
ipy  of  Non  Maiignant  Menorrhagia."  American  Journal 
Sciences,  April  1922,  p.  614. 


^The  present  status  of  radiotherapy  of  non-malignant  uterine 
has  been  fairly  well  summarized  by  Graves  (Surg.  CliiuVs 
orth  America,  June  1921,  p.  620),  who  reminds  us  that  before 
.advent  of  radium,  uterine  bleeding  in   adolescence  and   young 
•anhood  presented  a  baffling  problem.    The  etiology  of  this  condi- 
has  never  been  solved.    The  various  remedies  for  this  condition, 
as  animal  serums,  gland  extracts   like  pituitrin,  the  various 
•"fcics,  iron,  arsenic,  etc.,  are  all  of  very  equivocal  value  and  re- 
curettings  are  equally  useless.    The  bleeding  not  infrequently 
c^xx^^ijnueg  for  years,  and  may  reduce  the  patient  to  an  extreme  state 
o~    J^»x?amia,  in  a  number  of  cases  the  writer  being  obliged  to  resort  to 
Vvyst^rectomy  and  castration.     In  the  earlier  days  of  radium,  as  a 
tpeutic  agent,  it  was  applied  only  for  the  menorrhagias  of  women 
the  menopause.     Operators  were  fearful  of  using  it  in  young 
en  on  account  of  the  danger  of  bringing  about  an  artificial  meno- 
f.    It  was  soon  discovered  that  when  radium  was  given  in  mod- 
dosage,  excessive  menstruation  may  be  diminished  and  regulated 
^^H    a  fair  degree  of  certainty.    Therefore,  at  the  present  time,  it  is 
cfrnT*l<>yed  without  hesitation  for  urgent  cases,  even  in  pubescent  girls. 
***   xxxaking  the  decision  as  to  the  treatment  of  a  very  young  patient, 
t«ej     cjuestion  of  the  danger  of  causing  a  complete  cessation  of  the 
H^^vi&es  has  been  a  most  important  one,  but  the  writer  is  convinced 
"V    experience  that  a  dosage  of  26-mgm.  for  from  four  to  six  hours 
lna>y     be  given  with  entire  safety  and  he  believes  that  it  is  quite 
Pr°t>2*ble  that  the  ovaries  of  the  young  are   able  to   withstand  a 
8£^^ter  exposure  to  radiation  without  losing  their  function  than  are 
the     ovaries  of  older  women.     In  regard  to  the   manner  in   which 
ra«iiim  produces  its  effect,  he  believes,  with  many  others,  that  the 
^Vs   exert  an  influence  on  the  endometrium  as  well  as  on  the  ovaries. 
^dium  given  in  sufficiently  large  doses  is  capable  of  destroying  the 
-^^lian  follicles,  as  has  been  shown  by  the  examination  of  ovaries 
that     were  removed  following  radium  treatment.    The  extent  of  the 
d  est  ruction  of  the  follicles  depends  upon  the  size  and  length  of  time 
°f  dosage  and  also  on  the  age  of  the  patient.    The  primordial  follicles 
ar*    formed  near  the  center  of  the  ovary  and  as  they  develop  they 
^{Ci^ate  toward  the  surface,  finally  culminating  in   a  ripe  corpus 
luteviin  or  an  atretic  follicle.     A  large  dose  of  radium  is  sufficient 
lo  destroy  all  of  the  follicles  in  the  ovary  both  young  and  old,  but  it 
rr^y   be  imagined  that  a  moderate  exposure  of  the  radium  may  kill 
°nly  the  older  and  riper  follicles  that  are  near  the  surface,  while  the 
younger  and  less-developed  bodies  escape  its  influence.    In  this  way 
m&y  be  explained  those  cases  in  which  the  menstrual  function  is  sus- 
pended for  several  months  only  to  be  resumed  in  a  natural  manner, 
m  other  words,  menstruation  ceases  during  the  period  of  time  required 
l0*  the  younger  follicles  to  mature.    The  fact  that  menstruation  is  in 
"Jjst  cases  restored  without  the  abnormal  bleeding  which  before  char- 
^terized  it  may  be  explained  by  some  minute  but  permanent  change 
m  «*e  endometrium." 


Clark,  John  G.,  anil  Frank  B.  Block,  M.D.,  Philadelphia.  "Radia- 
tion Versus  Surgwy  in  the  Treatment  of  Myomata."  American 
Journal  of  Medical  Sciences,  May  1922,  p.  767. 
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"The  working  rules  that  have  been  adopted  by  Crossen    (Jour. 

i  State  Med.  Assoc,  1922,  19,  55)  are  that  vadium  is  the  pre- 

Lble  form  of  treatment  in  uncomplicated  small   and  medium-sized 

lyomata  in  patients  in  the  menopause  or  near  the  end  ol  the  child- 
■ring  period.  Persistent  bleeding  is  usually  the  serious  symptom 
these  cases  and  this  is  promptly  checked  by  radium,  which  controls 
all  bleeding,  menstrual  or  otherwise.  Nearly  all  properly  selected 
cases  prove  amenable  to  thin  treatment.  It  is  very  important  to 
exclude  carcinoma  of  the  endometrium  by  performing  a  diagnostic 
curettage  before  subjecting  the  patient  to  radium  treatment.  In 
patients  with  kidney,  heart  and  other  complications  giving  undue 
operative  risk,  radium  may  be  reasonably  tried  in  the  somewhat  larger 
growths,  especially  in  those  cases  where  roentgen- ray  treatment  pro- 
duces such  marked  nausea  and  ill-feeling  that  it  is  not  advisable  to 
continue  it.  The  larger  growths  in  patients  presenting  undue  operative 
risk  are  best  handled  by  deep  roentgen- ray  therapy.  In  most  cases 
this  will,  after  a  time,  stop  the  bleeding  temporarily  and  give  a  chance 
to  build  up  the  patient  for  operation.  If  she  cannot  be  gotten  into 
condition  for  operation,  continuation  of  the  roeutgen-ray  treatment 
may  stop  the  bleeding  permanently  and  diminish  pressure  symptoms 
by  shrinking  the  growth.  If  preferred,  the  smaller  growths  also  may 
be  treated  by  roentgen-ray  instead  of  radium,  with  practically  the 
same  percentage  of  symptomatic  cures.  In  over  tiOO  reported  cases 
of  myoma  treated  by  roent^en-ray  the  bleeding  was  stopped  in  ap- 
proximately B6%.  However,  the  roentgen-ray  treatment  has  tne 
disadvantage  of  extending  over  a  long  period  of  time,  or  if  given 
in  more  massive  doses  in  a  short  period,  of  upsetting  the  patient's 
digestive  and  nervous  systems,  in  some  cases  to  a  serious  extent. 
Large  growths,  larger  than  a  grapefruit,  are  best  handled  by  opera- 
tion. It  is  not  practicable  to  fix  an  arbitrary  rule  of  size  as  other 
complications  have  a  bearing  on  the  decision.  For  example,  pedun- 
culated subperitoneal  growths  are  not  so  favorable  for  radiation  as 
those  embedded  in  the  uterine  wall  and  hence  must  more  often  be 
removed  by  operation.  Again,  a  single  large  growth  is  not  so  favor- 
able for  non-operative  treatment  as  a  myomatous  uterus  enlarged 
to  the  same  size  by  a  number  uf  small  nodules.  In  young  women,  in 
whom  preservation  of  the  child-bearing  function  and  of  menstruation 
is  desirable,  myomectomy  is  the  preferable  form  of  treatment,  where 
any  serious  treatment  at  all  is  necessary.  In  many  of  these  cases 
the  myomata  may  be  removed  without  disturbing  the  functions  of 
the  uterus.  However,  a  point  to  be  kept  in  mind  is  that  when  the 
abdomen  is  opened  it  may  be  found  necessary  to  sacrifice  the  uterus 
in  order  to  remove  the  tumors  completely,  hence  myomectomy  should 
be  advised  only  after  careful  consideration  of  all  the  features  of  the 
case.  If  the  growths  are  not  of  a  size  and  location  necessarily  inter- 
fering with  pregnancy  or  labor,  it  would  be  well  to  try  first  to  check 
the  bleeding  by  other  means,  such  as  curettage  and  internal  medica- 
tion. If  these  measures  fail,  it  may  be  advisable  in  exceptional  eases 
to  employ  light  doses  of  radium  or  roentgen  ray  with  the  idea  of 

'  '  ig  just  enough  to  control  abnormal  bleeding  but  not  enough  to 
■arian  or  uterine  function  seriously.  But  in  spite  of  advances 
the  regulation  of  the  dosage  and  the  enthusiastic  assumptions 
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Clark,  John  G.,  and  Frank  B.  Block,  M  J).,  Philadelphia.  "Radia- 
ion  Versus  Surgery  in  the  Treatment  of  Myomata."  American 
fournal  of  Medical  Sciences,  May  1922,  p.  767. 
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of  some  authorities,  the  writer  regards  this  as  hazardous  to  the 
preservation  of  function  and  hence  employs  these  measures  for  this 
purpose  with  very  decided  caution.  If  the  roentgen  ray  is  used,  it 
is  preferable  to  apply  it  to  one  side  only,  so  that  one  ovary  will 
remain  unaffected.  In  complicated  cases,  the  complications  often 
make  operation  advisable  in  a  growth  which  if  uncomplicated,  would 
be  suitable  for  radium  or  roentgen-ray  treatment.  The  complications 
may  be  inflammation  of  some  adjacent  structure,  for  example,  appen- 
lidtis  or  salpingitis.  Such  associated  trouble  is  found  in  a  consider- 
able proportion  of  the  cases  of  myoma.  It  should  be  remembered  that 
a  myoma  that  begins  to  grow  after  the  menopause  is  probably  under- 
going a  degenerative  change  of  some  kind  and  should  be  promptly 
removed  if  the  patient  is  a  safe  operative  risk." 


Soiland,  Albert,  MJX,  F.A.C.S..  Los  Angeles,  Calif.  "Concerning 
Radiation  in  Pelvic  Cancer."*  Southwestern  Medicine,  Feb.  1922, 
IToL  VI,  No.  2,  pp.  47-48. 
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♦See  article  filed  under  Cancer  of  Cervix. 


"In  cancer  of  the  body  of  the  uterus,  the  technic  is  practically 
the  same,  except  that  radium  is  carried  up  to  the  fundus,  if  possible. 
If  this  cannot  be  accomplished,  radium  is  packed  in  an  additional  two 
millimeters  of  hard  rubber  filter,  the  rectal  wall  is  protected  with 
two  millimeters  of  lead,  and  the  entire  mass  inserted  into  the  pos- 
terior cul  de  sac,  additional  tubes  are  placed  in  each  fornix,  and  the 
exposure  carried  up  to  six  thousand  milligram  hours,  within  six  days' 
time.  The  x-ray  cross-fire  is  directed  through  six  ports  of  entry 
on  the  abdomen,  giving  a  total  of  900-milliampere  minutes  with  ten 
millimeters  aluminum  filter,  one-half  inch  cotton  filter,  under  com- 
pression, one  hundred  kilo  volts,  five  milliampere  tube  circuit,  at  an 
eighth  inch  skin-distance." 


Polak,  John  Osborn,  M.Sc.,  M.D..  F.A.C.S.,  Brooklyn,  N.  Y. 
'Notes  on  the  Clinical  Value  of  Radium  in  the  Management  of 
Jterine  Hemorrhage,"  Medical  Record,  March  25,  1922,  Vol.  101, 
to.  12,  pp.  493-494. 
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Radium  has  established  for  itself  a  definite  place  in  gynecology 
in  the  treatment  of  uterine  hemorrhage;  not  only  in  the  bleeding 
caused  by  fibroids,  but  in  the  so-called  myopathic  bleeding  in  young 
girls  and  spinsters,  and  the  excessive  menstrual  flow  met  with  in 
women  with  subinvolution  and  fibrosis  of  the  uterus.  It  has  a  further 
place  in  the  treatment  of  leucorrhea  resulting  from  cervical  inflam- 
mation, and  while  it  cures  this  condition  by  the  destruction  of  the 
glands  and  the  substitution  of  scar  tissue,  it  is  less  destructive  to 
the  cervical  tissues  than  any  of  the  several  forms  of  excision. 

its  admitted  Qse  in  cancer  is  granted,  and  personally  we  feel 
that  it  is  only  a  matter  of  time  when  it  will  replace  operation,  for 
all  cancer  is  cured  by  the  individual  producing  an  immunity  against 
the  disease.  This  immunity,  operation  breaks  down,  and  hence  cancer 
grows  and  metastasis  takes  place  unless  the  removal  has  been  com- 
plete. Gaylord  has  shown  that  it  is  possible  for  mice  and  rats  to 
product  immunity  against  implanted  growths  and  live  for  months  and 
even  years  with  a  localized  swelling  which  has  no  tendency  to  spread 
until  the  resistance  is  lowered  by  blood  loss  or  anesthesia — then  the 
cancer  promptly  grows. 

When  one  thinks  of  the  long,  radical  operation,  with  its  extensive 
tissue  exposure  and  trauma,  and  the  prolonged  anesthesia  necessary 
to  perform  this  operation,  one  can  readily  see  how  the  patient's  im- 
munity is  necessarily  reduced.  This  explains  the  prompt  recurrence 
following  many  of  our  incomplete  efforts  at  removal  and  is  to  me 
the  most  striking  illustration  of  why  radium,  which  has  a  special  selec- 
tive action  for  certain  tumor  cells,  effects  a  cure,  or  at  least  increases 
the  longevity,  for  the  individual  resistance  is  not  impaired. 

During  the  past  six  years  we  have  been  using  radium  almost 
daily,  with  more  or  less  success.  Our  follow-up  system,  which  is  de- 
tailed, has  given  us  the  opportunity  to  see  the  results,  modify  our 
indications,  and  limit  the  forms  of  application. 

First  of  all,  let  mc  say,  that  there  is  a  decided  difference  in  the 
application,  as  well  as  the  results  where  the  radium  element  is  used 
and  where  the  emanations  are  used;  also  let  me  say  that  intensive 
radium  treatment  with  one  or  two  grams  of  radium  element,  does 
not  enter  into  this  discussion.  Our  results  have  been  obtained,  and 
what  I  have  to  say  will  apply  to  the  man  who  has  at  his  disposal 
from  fifty  to  one  hundred  and  fifty  milligrams  of  radium  element. 
The  results  which  we  have  obtained  can  be  had  by  the  intelligent  use 
of  this  amount. 

While  it  is  impressive  to  see  the  wonderful  cures  presented  at  the 
weekly  conferences  at  the  Memorial  Hospital,  these  results  have  little 
clinical  or  practical  bearing  on  the  cases  you  and  I  will  treat  with 
our  100  or  150-milligrams  of  radium. 

MYOPATHIC  HEMORRHAGES  IN  YOUNG  GIRLS 

These  bleedings  are  frequently  excessive,  some  yield  to  the  in- 
ternal administration  of  endocrines  and  regulation  of  the  lower  bowel. 
When  the  bleeding  has  continued  for  any  length  of  time,  the  endome- 
trium becomes  hypertrophied,  and  the  uterus  large  and  soft,  and  the 
os  is  very  likely  to  be  open.  These  cases  were  formerly  curetted 
after  all  other  forms  of  internal  medication  had  failed,  and  a  sec- 
ondary anemia  had  been  induced.  After  curetting  there  was  usually 
an  amenorrhea  for  a  month  or  two,  when  this  was  again  followed  by 
metrorrhagia. 
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Polak,  John  Osborn,  M.Sc.,  MJ)..  F.A.C.S.,  Brooklyn,  N.  Y. 
•Notes  on  the  Clinical  Value  of  Radium  in  the  Management  of 
Jterine  Hemorrhage/9  Medical  Record,  March  26,  1922,  Vol.  101, 
fa  12,  pp.  493-494. 
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This  same  case  treated  by  radium,  for  from  300  to  600  mgm. 
hours  with  the  radium  properly  filtered  with  glass,  silver  and  brass, 
and  this  covered  with  rubber,  which  practically  cuts  out  all  of  the 
alpha  and  beta  rays,  will  establish  a  normal  menstruation  after  one 
seance.  Once  only  have  we  had  occasion  to  repeat  the  exposure.  In 
this  class  there  were  31  cases  treated,  the  average  dose  was  400  mgm. 
hours,  and  only  one  application  was  given  in  30  of  this  series.  The 
results  show  that  the  quantity  of  the  menstruation  was  regulated 
in  every  instance,  except  one,  which  required  two  subsequent  applica- 
tions. The  last  was  followed  by  amenorrhea  for  one  year,  when  the 
menses  were  re-established  and  recurred  regularly.  Six  of  these 
girls  are  now  married,  and  two  have  become  pregnant,  a  fact  which 
answers  some  of  the  criticisms  which  are  made  of  using  radium  in 
young  girls. 

RADIUM  IN  MYOMATA 

Radium  will  control  the  hemorrhage  of  uterine  myomata  and  in 
a  large  number  of  cases  will  reduce  the  size  of  the  tumor  provided 
the  tumor  is  intramural  or  submucous  and  not  pedunculated.  Never- 
theless, operation  is  still  the  procedure  of  choice  in  most  myomata,  for 
the  indications  for  radium  are  limited  and  it  has  certain  definite  dis- 
advantages, such  as:  First:  While  it  controls  bleeding,  and  in  the 
majority  of  cases  reduces  the  size  of  the  tumor,  nodules  outside  of 
the  uterus  may  be  left  without  a  blood  supply  and  consequently  are 
more  likely  to  give  trouble. 

Second:  Malignant  complications,  already  in  the  tumor,  may 
be  overlooked,  for  it  has  been  shown  that  sarcoma  is  found  in  serial 
section  in  about  9%  submucous  tumors— consequently  we  can  lay 
down  the  dictum  that  radium  is  never  permissible  in  submucous 
growths  or  unless  a  diagnostic  curettage  is  possible,  for  while  re- 
markable results  have  been  shown  following  radiation  of  cervical 
cancer,  body  carcinoma  is  not  amenable  to  the  effects  of  the  rays. 

Third:  About  54%  of  all  fibroids  are  complicated  by  some  form 
of  tubo-ovarian  disease,  consequently  many  of  these  intrapelvic  com- 
plicating lesions  are  missed,  and  while  the  tumor  is  shrunk,  and 
the  hemorrhage  controlled,  the  associated  lesions  help  to  keep  up 
the  patient's  invalidism. 

Fourth:  Radiation,  when  applied  in  sufficient  dosage  to  check 
hemorrhage  and  shrink  the  tumor,  will  seriously  impair  the  reproduc- 
tive functions  in  young  women,  and  therefore  should  not  be  used  as 
a  procedure  of  choice  in  this  class  of  cases. 

Fifth:  One  of  the  symptoms  of  fibroid  which  requires  treatment 
is  the  pressure  symptom — here  the  effect  of  radium  is  too  slow  to 
relieve  the  conditions  which  intraligamentous  growths  produce  on  the 
ureters  and  blood  vessels. 

Sixth:  The  immediate  effect  of  radium  is  the  production  of  edema 
and  excitation  of  inflammatory  reaction;  hence,  in  the  presence  of  old 
inflammatory  adnexal  lesions,  this  reaction  becomes  more  marked. 

Finally:  Radiation  will  increase  the  necrosis  in  tumors  which 
are  already  necrotic,  and  by  added  acidosis  increase  the  toxemia  of  the 
patient. 

Against  these  disadvantages  radium  has  certain  definite  advan- 
tages in  the  treatment  of  fibroid  tumors,  particularly  if  proper  selec- 
tion is  made.    These  advantages  are: 
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terine  Hemorrhage,"  Medical  Record,  March  25,  1922,  VoL  101, 
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First:  There  is  no  operative  mortality.  There  is  no  general 
anesthetic.  There  are  no  postoperative  complications  and  there  is 
prompt  control  of  uterine  hemorrhage. 

Second:   Should  radium  fail,  operation  is  always  possible* 

Third:  The  menopausal  symptoms  are  not  so  marked. 

Fourth:  In  intramural  tumors  we  can  not  only  expect  absolute 
cessation  of  the  hemorrhage,  but  shrinking  in  the  tumor  is  over  65% 
of  the  growths. 

Fifth:   Radium  is  the  procedure  of  choice  in  myomata  complicated 
by  heart  disease,  extreme  anemia,  diabetes  and  chronic  nephritis. 

We  have  confined  radiation  in  fibroids  to  those  tumors  which 
are  not  larger  than  a  four  months  pregnancy,  where  the  growth  is 
definitely  intramural,  and  there  are  no  subperitoneal  nodules  of  any 
considerable  size;  and  to  those  submucous  tumors  which,  after  care- 
ful examination  under  anesthesia,  are  shown  to  be  sessile. 

In  all  we  have  treated  106  of  these  growths  by  radiation.  These 
patients  have  had  from  2000  to  3000  milligram  hours;  the  radium 
element  has  been  applied  directly  to  the  interior  of  the  uterus,  the 
alpha  and  beta  rays  have  been  excluded  by  proper  filters.  I  have 
the  follow-up  records  of  all  of  these  cases,  and  only  two  have  needed 
subsequent  operation;  in  these,  both  large  submucous  tumors,  the 
bleeding  recurred,  and  on  operation  it  was  found  that  the  tumors  had 
undergone  a  marked  edema. 

In  104  the  bleeding  ceased  and  has  never  recurred,  after  the  first 
menstruation,  which  was  more  profuse  in  a  number  of  instances  than 
some  of  the  previous  bleedings.  This,  in  turn,  was  followed  by  a 
serosanguinous  discharge,  which  persisted  for  several  weeks.  In 
80  of  these  tumors  the  growth  had  shrunken  to  less  than  half  of  the 
original  size,  and  in  20  it  has  entirely  disappeared. 

The  largest  class  of  cases  which  come  to  uf  for  relief  are  the 
bleedings  resulting  from  subinvolution  and  fibrosis  of  the  uterus 
without  lateral  or  posterior  parametritis,  or  a  history  of  pelvic  in- 
flammation. 

My  associates  and  I  have  seen  and  applied  radium  t6  260 
women,  who  can  be  included  in  this  class.  There  have  been  no  failures 
to  check  the  bleeding,  and  the  majority  of  these  uteri  have,  after  a 
period  of  several  months,  become  senile  in  character,  and  menopausal 
symptoms  have  appeared.  Several  in  this  class  which  were  associated 
with  prolapse  have  subsequently  been  operated  upon,  and  the  uterus 
interposed  under  the  bladder  with  resulting  cures  of  the  descensus. 
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Stein,  Ol  J.:  Case  of  Nasal  Sarcoma  Gored  by  Radium.— 
tmetical  Medicine  Series  3,  1918;  Ann.  OtoL  Rhinol  ft  LaryngoL 
apt.,  1917. 
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Sarcoma  entirely  filled  the  right  nares  arising  from  the  ethmoid 


TECHNIC. 

One  hundred  milligrams  of  radium  for  5  hours  on  3  consecutive 
days.  This  dosage  was  on  the  19th.  30th  and  the  60th  days  later. 
The  total  dosage  was  4,100  me.  hrs.  In  addition  2,125  mg.  hours  were 
applied  to  the  enlarged  lymph  glands. 


RESULTS. 

The  immediate  results  were  excellent.  Pain  and  hemorrhage 
stopped  at  end  of  seven  days.  There  was  entire  disappearance  of 
the  tumor  and  restoration  of  normal  breathing.  Perforative  appen- 
dictis  caused  death  four  months  later,  but  at  the  postmortem  were 
was  no  evidence  of  sarcoma  or  metastases  in  the  abdomen,  nasal 
fossal,  ethmoids  or  frontals. 


Kohlmann,  William,  and  Ernest  C  Samuel.  (New  Orleans): 
Kadhun  Therapy  in  Fibroid  and  Other  Benign  Conditions  of  the  Uterus. 
Southern  Medical  Journal,  Sept.,  1921. 
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"The  method  of  preparation  of  the  radium  applicators  that  are 
being  used  at  our  clinic  by  Doctor  Samuel  and  his  associate,  Dr. 
Bowie,  has  been  to  use  the  two  mm.  of  silver.  This  is  further  enclosed 
in  the  celluloid  containers  with  cotton  packed  on  top  and  melted 
paraffin  poured  on  top  of  the  cotton,  thereby  sealing  the  container. 
Then  the  celluloid  capsule  receives  a  paraffin  coating,  which  probably 
takes  care  of  most  of  the  beta  rays.  The  method  of  sterilization  is 
to  put  the  whole  applicator  down  in  40%  formalin,  allowing  this  to 
remain,  with  part  of  the  white  thread  that  is  attached  to  the  tube, 
for  about  ten  minutes.  It  is  then  taken  out  and  sterile  water  is 
poured  over  the  applicator,  after  which  it  is  put  into  sterile  gause 
untO  inserted.  The  element  is  packed  in  the  very  end  of  the  appli- 
cator and  not  allowed  to  come  in  contact  with  the  cervix.  When  more 
than  75  mg.  are  used,  this  is  impossible,  but  this  large  amount  is 
only  used  in  desperate  cases,  when  two  or  three  applications  with 
the  ordinary  amount  have  failed.  The  usual  cleanliness  that  is  used 
in  all  vaginal  work  prevails  here.  We  do  not  use  the  retention 
catheter,  as  the  liability  of  cystitis  is  always  present,  no  matter  how 
careful  we  are.  After  the  introduction  of  the  applicator  a  large 
vaginal  pack  is  applied  well  against  the  cervix  to  hold  the  tube  In 
position.  The  pack  must  not  make  the  patient  uncomfortable  enough 
to  prevent  voiding.  We  do  not  allow  the  patient  to  sit  up  after 
the  radium  is  in  position.  At  the  termination  of  the  application  the 
patient  is  instructed  to  take  a  douche  night  and  morning  of  very 
hot  saline.  A  watery  discharge  always  follows  and  usually  appears 
in  about  five  days.  This  continues  for  about  six  months  after  the 
application  and  gradually  subsides.  For  each  subsequent  application 
the  same  rules  apply.9' 
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Amreich,  L:   Combined  Radiotherapy  of  Carcinoma  of  the  Uterus. 
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"Amreich  surveys  the  results  of  this  treatment  as  used  in  the 
First  University  Women's  Hospital  of  Vienna  in  1919  and  1920.  He 
also  describes  the  difference  between  their  technic  and  that  of  Seitz 
and  Wintz  of  Erlangen. 


"They  used  a  focal  skin  distance  of  22  cm.,  1  cm.  less  than  that 
used  by  Seitz  and  Wintz.  In  applying  irradiation,  they  use  a  localiz- 
ing device  which  permits  an  exact  centering  of  the  tube  and  the 
exact  measurement  of  the  distance  of  the  carcinoma  area  from  the 
point  of  entry  of  the  rays.  They  can  thus  determine  what  percentage 
of  the  surface  dosage  in  a  given  case  reaches  the  carcinoma  and  how 
many  fields  must  be  irradiated  in  order  to  reach  the  carcinoma  region 
with  a  carcinoma  dosage.  The  results  were  not  so  unfavorable,  espe- 
cially when  it  is  considered  that  they  were  dealing,  in  the  main,  with 
inoperable  cases  that  would  otherwise  have  been  beyond  all  aid.  It 
is  emphasized  that  the  cures  cannot  as  yet  be  regarded  as  permanent, 
as  sufficient  time  has  not  elapsed;  but  the  women  are  without 
subjective  symptoms,  have  increased  in  weight,  and  no  evidence  of 
the  presence  of  carcinoma  can  be  demonstrated  by  inspection,  manual 
exploration  or  examination  of  excised  tissues." 


£>«rlimitz,    Henry,  (Chicago):     The  Treatment  of  Cancer  of  the 
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"The  cancer  patient  coming  to  the  physician  for  consultation 
usually  suffers  from  the  well  known  symptom  triad:  discharge, 
hemorrhage  and  pain — the  discharge  being  the  earliest,  the  hemorrh- 
iig:e  the  most  alarming  and  the  pain  the  most  unfavorable  symptom 
of  cancer  of  the  uterus.  The  occurrence  of  hemorrhage  signifies  an 
already  advanced  stage  of  the  disease.  The  patient  is  willing  to 
endure  pain  of  quite  a  marked  severity  or  to  tolerate  a  discharge  or 
even  a  marked  odor,  but  the  occurrence  and  persistence  of  hemorrhage 
will    finally  force  her  to  seek  medical  advice. 

"The    examination  of  a  victim  of  uterine  cancer  should  have  for 
its    purpose  the  exact  answer  to  the  following  questions: 

1.  Is  the  cancer  clearly  localized  within  the  uterus? 

2.  Has  it  invaded  the  contiguous  tissues  and  organs? 

3.  Has  it  involved  the  regional  lymph  nodes  ? 

4.  Has  it  formed  metastases  in  distant  organs  and  structures, 
such  as  the  liver  and  the  bones  ? 

5.  Do  constitutional  diseases,  such  as  Bright's  disease,  diabetes, 
-mellitus,  decompensated  heart  lesions,  complicate  the  uterine  disease? 

"The  methods  to  be  applied  are  bimanual  vagino  abdominal  and 
x-ec to-abdominal  examinations,  endoscopic  examinations  of  the  rectum 
and    bladder,  careful  general  physical  and  laboratory  examinations. 

The    results  obtained  will  enable  us  to  answer  correctly  the  above 

mentioned  five  questions.' 


>! 


INDICATIONS  FOR  TREATMENT. 

''Summarizing  these  facts,  we  may  group  the  cases  and  formulate 
the  indications  for  treatment  thus: 

Group  1.  Cases  which  are  clearly  localized  after  a  physical 
examination — the  operable  cases — are  treated  with  an  abdominal 
panhysterectomy. 

Group  2.  Cases  which  appear  to  be  doubtfully  localized  after 
a  physical  examination — the  borderline  cases — and  operable  cases 
rendering  a  poor  surgical  risk,  owing  to  complicating  constitutional 
diseases,  form  the  ideal  group  for  radiation  therapy. 

Group  3.  Cases  in  which  a  demonstrable  invasion  of  the  con- 
tiguous tissues  and  organs  and  regional  lymph  nodes  is  found  on 
physical  examination — the  clearly  inoperable  cases — are  subjected 
to  an  intensive  radiation  treatment. 

Group  4.  Cases  so  far  advanced  that  all  treatment  seems  hope- 
less— the  terminal,  desolate  cases — are  treated  symptomaticaliy. 

Group  5.  Recurrent  local  or  regional  cases  are  treated  accord- 
ing to  the  same  grouping  and  indications  as  stated  under  Groups 
1  to  4. 
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'The  technic  of  radiation  treatment,  therefore,  consists  in  the 
combined  use  of  roentgen  and  radium  radiation.  A  solution  of  the 
problem  is  shown  in  Figure  2.  It  shows  the  intensity  of  measured 
rays  at  each  point  within  the  pelvis  for  roentgen  rays.  Also  the 
isodoses  of  gamma  rays  measured  with  a  50  mg.  radium  element 
capsule  within  water,  thus  indicating  the  total  primary  and  secondary 
radiations.  The  measured  roentgen  ray  intensities  also  represent 
a  summation  of  primary  and  secondary  radiations.  Table  1  indicates 
how  unfavorably  the  summation  of  radiation  becomes  with  an  increase 
on  the  anteroposterior  diameter  above  18  cm.  The  greater  diameters 
are  found  in  obese  and  large  boned  women.  To  increase  the  radia- 
tion dose  in  such  patients,  we  have  of  late  applied  roentgen  rays 
through  three  portals  of  entry.  The  advantages  thus  gained  are 
an  increased  roentgen  ray  intensity  in  the  cancer  area  as  demon- 
strated in  Figure  3. 


"Should  radiation  treatment  be  combined  with  surgical  proceduie 
to  increase  the  efficiency  of  either  one?  It  has  been  proposed  to 
precede  panhysterectomies  for  cancer  of  the  uterus  with  radiation 
therapy,  obviously  to  degenerate  the  cancer  first  and  thereby  render 
safer  the  surgical  procedure.  To  apply  radiation  properly  it  is  neces- 
sary to  employ  such  an  intensity  of  radiation  that  the  periphery  of 
the  bony  pelvis  is  struck  with  the  same  intensity  as  the  region  in  the 
axis  of  the  pelvis,  that  is,  the  cervix.  Otherwise  the  peripheral 
cancer  cells  are  stimulated  to  increased  proliferation.  Such  a  radia- 
tion treatment  always  causes  a  decided  radiation  sickness.  During 
this  period  the  patient  could  not  be  safely  subjected  to  the  additional 
trauma  and  shock  of  a  capital  surgical  procedure.  The  operation 
must  be  postponed  for  from  three  to  six  weeks,  during  which  time 
the  patient  will  have  recovered  from  the  radiation  toxemia.  H  the 
operation  is  performed  within  a  few  days  after  irradiation,  the  patient 
with  an  alarming  frequency  succumbs  to  sepsis  and  shock.  Should 
the  operation  be  postponed  to  a  later  period,  the  same  danger  is  still 
present  on  account  of  necrosis  of  tissue  in  the  cervical  canal  which 
cannot  be  avoided.  These  factors  and  the  intense  connective  tissue 
formation  in  the  parametrium,  which  renders  hemostasis  difficult, 
therefore  do  not  let  it  appear  advisable  to  resort  to  preoperative 
radiations " 


CONCLUSIONS. 


The  conclusions  drawn  from  this  study  are: 

1.  Prophylaxis  plays;  an  important  factor  in  the  treatment  of 
cancer. 

2.  Classification  of  uterine  carcinomas  is  of  paramount  import- 
ance to  separate  localized  from  the  more  advanced  cases. 
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3.  Localized  carcinomas  must  be  treated  by  surgical  methods, 
preferably  with  the  use  of  the  actual  cautery,  while  the  borderline 
and  advanced  cases  should  be  referred  to  ray  therapy. 

4.  A  combination  of  surgery  with  radiotherapy  is  not  advisable. 
However,  a  combination  treatment  of  gamma  and  roentgen  rays 
assures  better  results  than  the  application  of  either  agent  alone.  The 
radium  must  be  inserted  into  the  cervical  canal,  while  the  roentgen 
rays  are  applied  through  the  suprapubic  and  sacral  regions.  This 
also  renders  the  treatment  available  for  all  classes  of  patients,  owing 
to  the  lessened  expense. 


5.    It  is  hoped  that  with  an  improvement  in  the  technic,  per- 
manent recoveries  will  become  more  numerous." 


Clark,  John  G.,  and  Floyd  E.  Keene:  (Philadelphia):  Irradiation 
in  Cancer  of  the  Female  Genito-Urmarj  Organs.  (Results  in  Three 
Hundred  and  Thirteen  Cases).  Jour.  A.  M.  A.,  Aug.  20,  1921,  pp. 
513-619. 
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Note: — This  article  should  be  thoroughly  studied  in  its  entirety. 

"From  time  to  time  during  the  last  five  years  we  have  recorded  in 
the  current  medical  periodicals  our  results  from  the  treatment  of 
cancer  of  the  pelvic  organs  with  radium,  particularly  of  the  uterus, 
and  in  these  articles  we  have  dwelt  especially  on  the  palliative  effect 
of  irradiation  rather  than  to  hazard  a  discussion  as  to  the  possibili- 
ties of  ultimate  cures,  notwithstanding  the  justifiable  hopes  as  to 
this  outcome.  We  have  maintained  this  position  because  of  the 
skepticism  which  the  world  holds  as  to  the  settlement  of  this  age-long 
quest  for  a  dependable  remedy  for  cancer.  Today  we  may  assert  with 
positive  assurance  that  even  in  the  inoperable  case  of  cancer  of  the 
cervix  a  surprising  number,  as  reckoned  by  the  quincennial  test,  have 
survived  and  are  quite  free  from  any  demonstrable  or  symtomatic 
evidence  of  cancer.  Those  patients  that  are  alive  and  well  were 
registered  in  our  clinic  in  the  first  years  of  our  use  of  radium,  while 
methods  were  largely  in  the  proving  ground,  for  we  then  knew  little 
of  the  dangers  and  range  of  action  of  this  occult  force.  In  view  of 
the  fact  that  these  cruder  attempts  have  yielded  a  definite  percentage 
of  cures,  we  feel  greatly  encouraged;  for  with  improvements  in  appli- 
cation and  with  a  consequent  lessening  of  bad  sequelae,  a  decidedly 
better  outcome  may  be  forecast  as  these  later  series  come  up  for 
review.  In  order  that  there  should  be  no  conflict  in  our  report  between 
the  more  recent  and  the  older  cases,  we  have  included  only  those 
treated  before  August,  1920,  thus  leaving  out  of  count  the  clinical 
product  of  the  past  year.  Our  report  deals  with  a  total  of  313  cases; 
112  of  the  patients  are  living  and  201  dead." 


METHOD  OF  TREATMENT. 

"All  of  our  patients  have  been  subjected  uniformly  to  100  mg.  of 
radium  for  twenty-four  hours  at  the  first  application,  and  this  dosage 
may  therefore  be  considered  as  the  standard  to  which  we  have  adhered, 
with  only  an  occasional  exception  in  more  than  400  cases  treated  up 
to  date.  We  have  purposely  held  to  this  standard  because  the  primary 
results  of  our  first  100  cases  appeared  to  be  so  satisfactory  in  pro- 
moting relief  of  the  chief  symptoms  of  cancer  that  it  seemed  inju- 
dicious to  change  it  radically.  As  several  workers  in  irradiation 
have  used  different  dosages,  both  as  to  quantity,  duration  of  applica- 
tion, and  repetitions  of  treatments,  and  since  we  are  all  in  accord 
as  to  the  primary  palliative  results,  it  seemed  best  for  us  to  pursue 
in  our  clinic  this  course  so  that  when  we  all  assemble  our  reports  in 
critical  review,  we  may  judge  as  to  the  best  way  of  synchronizing 
methods  and  arriving  at  a  uniform  plan  of  action  among  those  clinics 
in  which  the  larger  and  smaller  quantities  are  respectively  available." 

"Our  plan  through  at  least  150  cases  was  to  apply  100  mg. 
contained  within  a  glass  capsule  and  this  in  a  platinum  tube,  and  this 
in  turn  enclosed  in  black  rubber  tubing,  for  twenty-four  hours  in 
immediate  contact  with  the  cervix,  the  healthy  adjacent  tissues  being 
shielded  from  undue  injury  with  lead  protectors.  After  a  six  weeks' 
interval,  this  procedure  was  repeated.  As  to  the  results,  we  found 
that  several  patients  sustained  burns  of  sufficient  intensity  to  cause 
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much  irritability  of  the  bladder,  or  an  acute  proctitis,  occasionally 
causing  pain  from  a  mild  and  fleeting  character  to  that  of  severe 
and  persistent  intensity.     While  this  was  by  no  means  a  uniform 
sequel,  it  occurred  with  sufficient  frequency  to  be  a  decided  disad- 
vantage and  a  trying  and  discouraging  ordeal  for  the  patient.  Added 
to  this  immediate  effect  came  the  later  and  much  graver  complication, 
an  occasional  vesical  or  rectal  fistula,  and  these  are  always  obstinate 
or   even  intractable  to  healing,  either  by  operation  or  through  the 
pectant  policy." 


"To  remain  contented  with  this  adjustment  of  equations  is,  how- 
ever, not  our  desire,  and  to  obviate  this  very  disabling  accident,  we 
Jliave  completely  discarded  all  metal  protectors  in  vaginal  applicators, 
nd  instead  we  use  a  packing.  For  this  suggestion  we  are  indebted 
to  Dr.  Burnam.  By  far  the  larger  number  of  fistulas  date  back  to 
the  period  of  lead  protectors,  but  with  our  present  plan  we  have  much 
less  apprehension  as  to  this  possible  complication.  Thus  we  mark 
as  a  first  departure  from  our  original  standard  of  application  the 
casting  into  the  discard  of  metal  protectors.  A  second,  and  we  be- 
lieve a  very  important  conviction,  we  have  arrived  at  through  our 
experience.  Here  as  in  all  other  successful  therapeutic  methods,  the 
rule  of  thumb  is  hazardous.  By  no  acuteness  of  perception  on  our 
part,  but  through  the  apparent  stupidity  of  a  few  patients  who,  re- 
gardless of  grave  warnings  as  to  the  dangers  of  procrastination,  de- 
layed reporting  for  a  second  treatment,  we  have  discovered  that  in  a 
considerable  proportion  of  cases  the  lethal  blow  to  cancer  of  the 
cervix  is  given  by  the  first  impact  of  the  radium,  and  the  question  has 
arisen-— do  repeated  applications  make  assurance  doubly  sure,  or  may 
they  not  occasionally  jeopardize  a  successful  issue?" 

"We  are  not  fully  prepared  to  answer  this  query,  but  we  are  con- 
vinced that  the  routine  repetition  of  treatments  is  injudicious  without 
taking  into  full  account  the  results  of  the  first  treatment.  For  in- 
stance, in  one  class  of  cases,  in  which  the  patients  reported  six 
weeks  after  the  initial  application,  we  find  remarkable  local  healing 
in  process  of  completion;  in  another  the  ulceration  appears  to  be  in 
status  quo,  while  in  a  third  no  apparent  beneficial  effect  is  evident — 
on  the  contrary,  a  definite  failure  to  hold  in  check  the  ulceration  is 
obvious.  In  the  occasional  case,  we  believe  that  there  is  an  actual 
acceleration  of  the  erowth.  Thus  of  the  201  dead  patients,  fifty-nine 
had  reached  the  end  within  six  months  after  the  application  of  radium, 
a  frequent  experience  after  radical  operations 
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'Where  there  is  a  deep  crater  occupying  the  site  of  the  lower 
uterine  segment  and  extending  out  to  the  pelvic  walls  and  backward 
and  forward  to  the  vesical  and  rectal  walls,  with  grave  cachexia  and 
other  evidence  of  metastasis,  we  may  by  this  treatment  actually 
render  more  wretched  the  few  remaining  weeks  of  existence  of  these 
patients.  Also,  when  there  are  fixed  pelvic  masses  extending  out  to 
the  iliac  walls,  very  seldom  can  anything  be  accomplished,  for  the 
destructive  changes  are  too  far  removed  from  the  focus  of  irradiation 
for  even  palliative  measures.  As  we  are  not  employing  the  emana- 
tion, we  cannot  speak  as  to  results  in  these  cases  when  the  glass 
tubes  are  embedded  in  the  malignant  mass. 
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"In  those  cases  in  which  a  progressive  favorable  action  is  noted 
six  weeks  after  the  initial  treatment,  not  infrequently  the  patient  is 
advised  to  return  again  in  six  weeks,  and  if  then  we  find  hyaline 
cicatrix  folly  covering  the  site  of  the  ulcer,  we  further  delay  action 
and  may  not  see  the  patient  again  for  six  months." 

"In  the  second  class  of  cases  in  which  no  progress  is  noted,  we 
usually  make  one  more  application  and  await  the  turn  of  events  at 
the  end  of  another  six  weeks  interval.  At  that  time  should  no  prog- 
ress be  noted,  further  irradiation  is  abandoned,  for  we  class  such 
cases  as  hopeless." 

"Within  our  knowledge,  no  favorable  turn  has  been  noted  from 
a  third  application  if  the  first  two  are  unsuccessful.  To  repeat  the 
treatments  only  adds  to  the  patient's  distress.  Here,  as  is  observed 
with  any  operation  in  the  hopeless  case,  the  remedy  may  be  severely 
condemned,  thus  generating  a  prejudice  among  the  friends  or  family 
of  the  patient,  which  may  subsequently  block  its  use  in  some  other 
more  favorable  case." 

"Another  modification  in  our  method  of  application  deserves 
especial  mention.  In  the  first  three  years  of  our  experience  we  were 
content  to  make  the  application  without  the  aid  of  an  anesthetic.  A 
bit  of  tissue  was  snipped  off  or  gently  curretted  away  for  confirma- 
tive diagnostic  purposes,  and  the  radium  was  then  applied,  usually 
with  the  patient  in  the  knee-breast  or  Sims'  posture.  Under  these 
conditions  it  was  frequently  difficult  to  adjust  the  radium  tube  ac- 
curately to  the  affected  area.  In  applying  the  metallic  vaginal 
shields  or,  as  in  later  cases,  the  gauze  pack,  the  tube  might  shift 
and  thus  cause  trouble.  To  obviate  these  dangers  and  to  be  certain 
of  a  complete  orientation  at  the  first  sitting,  nitrous  oxid  anesthesia 
is  administered.  If  there  is  a  large  cauliflower  mass  it  is  excised  by 
the  cautery.  By  this  procedure,  radium  may  be  brought  one  or  more 
inches  nearer  the  crucial  area,  thus  securing  full  contact  and  avoiding 
the  rapidly  lessening  effect  of  the  intensive  irradiation  as  the  distance 
is  increased." 

"Further,  when  possible  we  always  insert  a  50  mg.  tube  within 
the  cervix  and  a  cross  contact  tube  of  equal  quantity  in  the  cervical 
crater  or  vaginal  vault.  Not  infrequently  a  superficial  conelike  in- 
cision is  made  with  the  cautery,  avoiding  a  deep  penetration  into 
healthy  tissues  and  the  radium  tubes  are  enclosed  within  this  cup 
with  fine  catgut  sutures.  At  a  six  weeks'  interval,  a  second  catgut 
application  of  100  mg.  is  made  in  the  vaginal  vault. 


RADIUM  NEEDLES. 

"As  to  the  use  of  radium  needles,  our  experience  is  as  yet  too 
limited  to  warrant  any  positive  assertion  as  to  their  value  in  cervical 
cases,  but  we  anticipate  a  betterment  of  statistics  from  this  source 
of  deeper  irradiation.  Since  cancer  extends  by  the  broad  and  utosacral 
ligaments,  we  not  infrequently  insert  four  needles  of  about  13  mg. 
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each  into  these  structures.  Obviously  the  danger  of  injuring  the 
rectum  or  perforating  Douglas'  culdesac  attends  the  penetration  of 
the  uterosacral  ligaments,  while  the  ureters  or  uterine  vessels  are 
jeopardized  in  the  broad  ligaments.  Through  the  guidance  of  the 
needle  with  one  finger  in  the  rectum  and  directing  the  needle  slightly 
posteriorly  and  outward  in  the  broad  ligaments,  these  dangers  may 
largely  be  obviated.  At  least,  thus  far  we  have  had  no  unhappy  en- 
counters of  this  nature." 


TECHN1C  OF  APPLICATION 

"Patients  are  prepared  as  usual  for  gas  anesthesia,  a  hypodermic 
of  morphin,  one-fourth  grain,  and  atropin  sulphate  1/150  preceding 
the  operation  by  one-half  hour.  The  patient  is  prepared  as  for  a 
plastic  operation  on  the  cervix,  care  being  observed  not  to  traumatize 
unduly  the  carcinomatous  area  in  the  cleansing  process.  Then  a 
complex  examination  by  vagina  and  rectum  is  made  in  order  to  de- 
termine the  extent  and  character  of  the  growth.  If  there  is  a  cauli- 
flower mass  it  is  removed  by  the  cautery  and  not  the  curet.  Too 
much  stress  cannot  be  laid  on  the  dangers  of  harsh  manipulative 
use  of  the  curet,  or  excision  of  tissue  with  the  scalpel  in  the  advanced 
cases.  When  there  is  a  crater,  we  never  use  the  curet  or  even  the 
cautery.  When  the  case  is  of  the  cauliflower  type,  the  superficial  mass 
is  removed  only  down  to  the  cancer  base  in  order  to  reduce  the  dis- 
tance to  the  frontier  zone  of  infiltration.  The  cervical  canal  is  dilated 
if  it  is  discoverable,  and  the  first  tube  of  50  mg.  of  radium  salt  in 
black  rubber  tubing  is  inserted  into  the  uterus.  On  the  vaginal  por- 
tion of  the  cervix  or  within  the  crater  a  similar  tube  is  held  by  fine 
catgut  sutures.  If  it  is  desiraole  to  employ  the  needles,  they  are 
inserted  into  the  appropriate  areas,  as  described  above,  not  more 
than  1  inch  in  the  broad  ligaments  and  approximately  1%  inches  in 
the  uterosacral  ligaments.  It  is  necessary  to  make  this  maneuver 
more  or  less  blindly,  the  sense  of  touch  being  our  only  guide.  The 
Lee  type  of  needle  is  used,  screwed  to  a  staff  about  3  inches  in  length. 
The  posterior  vaginal  wall  is  retracted  well  back  from  the  cancerous 
area  with  a  long  Sims'  speculum,  likewise  the  anterior  vaginal  wall 
toward  the  symphysis.  Thus  the  posterior  vaginal  wall  and  rectum 
may  be  pushed  1  inch  or  more  back  toward  the  hollow  of  the  sacrum, 
and  the  vesical  wall  is  removed  almost  as  far  from  harmful  effects. 
This  we  consider  a  capital  method  for  preventing  an  irradiation 
proctitis  or  cystitis,  with  the  attendant  hazards  of  fistulas." 

"In  cancer  of  the  fundus  we  always  incline  even  in  advanced 
cases  to  operation.  In  this  connection,  we  simply  reiterate  what  has 
been  said  in  previous  articles: 

"In  cancer  of  the  cervix,  when  in  doubt,  always  irradiate;  in 
cancer  of  the  fundus,  when  in  doubt,  operate."  However,  in  cancer 
of  the  fundus,  when  there  are  grave  contraindications  to  surgical  in- 
tervention, we  turn  to  radium  with  great  hope  when  the  case  is  within 
reasonable  limits.  In  our  list  of  313  cases  there  have  been  only 
twenty-three  cases  of  cancer  of  the  fundus.  Of  these,  twelve  patients 
survive   from   three    to    six    years    without   objective    symptoms   or 
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demonstrable  lesions.  The  remainder  are  below  a  three-year  limita- 
tion but  are  in  excellent  health.  In  eleven  cases  which  were  far 
advanced  when  treatment  was  given,  the  patients  are  dead  but,  there 
were  none   of  these   within  the   potentialities  of  the  most  daring 


surgeon." 


CONCLUSIONS. 

1.  Radium  in  100  mg.  amounts  will  yield  most  gratifying  results 
if  properly  applied. 

2.  To  pursue  a  set  course  without  variation  in  the  frequency  of 
treatments,  regardless  of  the  progress  of  the  healing,  is  hazardous. 

3.  To  attain  the  best  results,  the  first  irradiation  should  be  done 
under  nitrous  oxid  anesthesia,  as  a  more  careful  examination  may 
be  made  and  the  radium  more  advantageously  brought  in  contact 
with  the  malignant  areas,  either  through  radium  tubes  or  by  radium 
needles.  Guaze  packing  instead  of  metal  shields  shoula  be  used  for 
protective  purposes. 

4.  The  process  of  cure  passes  through  three  stages:  Local  de- 
struction, connective  tissue  formation  and  hyalinization. 

5.  A  hysterectomy  after  successful  irradiation  of  an  otherwise 
inoperable  case  is  hazardous  and  does  not  promote  the  best  interests 
of  the  patient. 

6.  Results  of  irradiation  in  cancer  of  the  cervix  practically  re- 
move this  class  of  cases  from  the  surgical  field,  although  we  have  not 
yet  completely  yielded  this  point. 

7.  Cases  of  cancer  of  the  fundus,  unless  too  far  advanced,  or 
unless  there  is  a  critical  surgical  contraindication  should  be  submitted 
to  hysterectomy,  followed  from  fourteen  to  twenty-one  days  later  by 
a  light  irradiation  of  the  vaginal  fornix. 

8.  Irradiation  is  dangerous  immediately  before  or  soon  after  an 
operation,  or  when  employed  in  fresh  operative  fields. 

9.  Frequent  repetitions  of  irradiations  are  probably  unnecessary 
and  possibly  hazardous,  as  the  foregoing  observations  point  to  the 
fact  that  the  chief  blow  is  struck  at  the  first  application. 

10.  The  frequency  of  irradiation  fistulas  may  be  reduced  to  a 
minimum  or  almost  completely  avoided  by  the  application  of  a  well 
placed  vaginal  pack  which  removes  the  healthy  tissues  from  the  zone 
of  intensive  emanations. 
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Degrais  declares  that  curietherapy,  as  he  calls  it,  is  emerging 
from  the  empiric  stage.  When  surgery  is  impotent,  then  radium 
has  a  unique  role,  also  in  preparing  cancers  for  operation  and  as 
a  sequel  to  operation.  He  uses  doses  ranging  from  27  to  200  milli- 
curies,  with  filters  of  from  8/10  nun.  platinum  to  1  mm,  silver,  with 
exposures  of  from  forty-eight  to  seventy-two  hours.  He  gives  no 
figures,  but  adds  that  there  is  scarcely  a  single  case  in  which 
benefit  from  the  radium  was  not  apparent. 
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Baiscn,  K.:  The  Results  ef  Radium  Treatment  of  Carcinoma  of 

the  Uterus*— (Erfolge  der  Badiambehandluiiff  dee  Utern •carcinomas) . 
Struhlentkerapie,  1920,  X,  86.  Abstracted  in  Surgery,  Gynecology 
mmd  Obetetrice,  October,  1920;  p.  812. 
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In  66  cases  of  genital  cancers  treated  with  radium  and  meso- 
thorium  in  1914  there  w%re  42  cancers  of  the  cervix.  Seven  of  these 
patients  are  still  alive  (16  per  cent,  the  same  percentage  as  following 
operation). 


Baisch  classifies  these  eases  into  the  following  ramps:  (1)  be- 
ginning cancer  of  the  cervix.  8  cases;  (2)  advanced  cancer  of  the 
cervix  without  involvement  of  the  vagina  and  parametrium,  12  cases 
(complete  cures  were  obtained  in  only  2,  and  a  rectovaginal  fistula 
developed  in  1);  (8)  cancer  infiltrating  the  parametrium  but  still 
operable,  5  cases  (1  complete  cure;  20  per  cent);  and  entirely  inop- 
erable cancers,  21  cases  (2  cures;  10  per  cent). 

From  60  to  100  mg.  of  radium  in  a  brass  capsule  covered  with 
rubber  were  applied  for  twenty-four  hours  at  intervals  of  three  or  four 
weeks.  As  a  rule  the  treatment  consisted  of  three  or  four  sessions* 
Because  of  the  development  of  many  rectovaginal  fistula  at  first,  the 
use  of  1  cm.  of  wax  to  protect  the  rectum  was  begun  later  and  since 
the  only  1  rectovaginal  fistula  has  developed  in  860  cases  treated. 

The  author  recommends  radium  treatment  alone  only  in  beginning 
and  inoperable  cases  of  carcinoma  of  the  uterus.  All  others  should  be 
operated  upon  and  given  three  series  of  radium  and  X-ray  treatments 
postoperatively. 
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Becleres'  article  is  a  reply  to  the  question  asked  by  the  Societe 
de  CMrurgie  whether  the  treatment  of  uterine  fibromas  should  be 
handed  over  by  the  surgeons  to  the  radiologists.  His  conclusion  is: 
"Quite  legitimately,  the  treatment  of  fibromas  is  now  passing  from 
the  surgeons  to  medical  radiologists,  and  from  year  to  year  will 
pass  thus  in  increasing  proportions. 
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Taussig,  Fred  J.,  St  Louis:    In  What  Gases  Do  Uterine  Fibroids 
11  Require  Operative  Removal.    Jour.  A.  M.  A.,  July  10,  1921. 
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Fibroids,  Ut 


CONTRAINDICATIONS  TO  RADIOTHERAPY 

"1.  Size.  When  the  mass  of  the  fibroid  uterus  is  more  than  12 
cm.  in  its  average  diameter,  operation  is  usually  to  be  preferred.  I 
think  it  better  to  employ  this  form  of  description  rather  than  the 
distance  of  the  tumor  above  the  symphysis,  since  a  relatively  small 
uterus  may  be  situated  high  and  reach  almost  to  the  navel,  whereas 
a  large  fibroid  filling  the  whole  pelvis  may  barely  be  felt  from  above. 

"2.  Location — Submucous  fibroids  protruding  through  the  cervix, 
subserous  fibroids  of  considerable  size  with  a  definite  pedicle,  cervical 
fibroids  and  intraligamentous  fibroids  had  better  be  operated  on.  I 
do  not,  however,  agree  with  Zweifel  in  excluding  fibroids  that  are 
merely  pressing  against  the  rectum  or  bladder,  provided  they  are  not 
already  partly  wedged  into  the  pelvis.  In  several  instances  I  have 
seen  such  pressure  symptoms  completely  disappear  after  the  shrinkage 
produced  by  the  radiation. 

"3.  Degeneration — Rapidly  growing  tumors,  calcified  fibroids, 
necrotic  fibroids  and  those  complicated  with  malignancy  are  not  suit- 
able for  radiation. 

"4.  Age. — There  is  no  absolute  contraindication  to  radiation  on 
account  of  age  except  so  far  as  the  desire  for  children  or  a  preserva- 
tion of  menstruation  makes  myomectomy  or  subtotal  removal  of  the 
body  of  the  uterus  preferable. 

"5.  Complications — Pyo salpinx  and  ovarian  cysts  except  small 
retention  cysts,  are  a  positive  contraindication  in  my  opinion.  Often 
we  encounter  difficulty  in  differentiating  between  a  laterally  situated 
fibroid  that  is  somewhat  adherent  and  an  adnexed  mass.  It  is  well 
not  to  be  in  too  great  a  hurry.  In  those  cases  in  which  there  is  still 
a  reasonable  doubt,  I  would  prefer  operation  to  radiation,  for  it  will 
take  many  more  reports  than  those  of  Van  de  Velde  to  convince  me 
that  radium  treatment  of  pyosalpinx  is  anything  more  than  a  very 
dangerous  experiment. 

"Such  in  the  main  are  the  contraindications  to  radiation.  It  is 
evident  that  only  the  careful  diagnostician  will  be  able  to  differen- 
tiate between  the  cases  that  are  suitable  for  operation  and  those  that 
are  suitable  for  radiation.  It  is  therefore,  greatly  to  be  deplored  if 
the  general  practitioner  should,  without  further  consultation,  send 
all  his  fibroid  patients  to  the  roentgenologist  for  treatment,  or  even 
worse,  if  the  roentgenologist  should  undertake  the  treatment  of 
fibroids  with  roentgen  ray  before  a  careful  pelvic  examination  by 
some  competent  person  has  been  made." 
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Clark,  J.  6.:  The  Relative  Valves  of  Radian  and  Surgery  in  the 
•f  Tutors  of  the  Pelvic  Organs*— Annals  ©/  Surgery, 
1920.  IXXI.  688.  Abotraeted  in  Surgery,  Gynecology  amd  Obetetriee, 
October,  1920. 
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Clark  gives  a  very  clear  statement  of  the  position  occupied  by 
radium  as  compared  with  surgery  in  the  treatment  of  tumors  of  the 
pelvic  organs. 

Radium,  he  believes,  may  be  considered  "an  adjunct  of  surgery 
and  not  its  competitor." 

In  giving  his  experience  based  upon  five  years'  use  of  radium, 
the  author  divides  his  work  into  that  which  relates  to  fibroids  of  the 
uterus,  to  "idiopathic  bleeding  uteri"  with  no  apparent  tumefaction 
within  the  uterus,  and  to  cancer  of  the  uterus.  In  the  first  class 
of  cases  60  mg.  are  used  as  a  rule  and  all  uncomplicated  tumors  up 
to  the  sise  of  a  three-and-a-half  to  four  months9  pregnancy  are  radi- 
ated. Tumors  larger  than  this  should  be  removed  by  hysterectomy.  The 
dose  of  60  mg.  may  be  repeated  once  or  twice  at  intervals  of  four,  five, 
or  six  weeks.  Usually  one  treatment  of  60  mg.  for  twenty-four  hours 
will  stop  the  bleeding  within  a  period  varying  from  a  few  days  to  four 
weeks. 

Great  care  must  be  exercised  in  the  selection  of  cases  for  radium 
treatment.  There  must  be  no  acute  or  chronic  pelvic  inflammation  and 
no  cystic  tumors  of  the  ovaries.  Radiation  in  the  presence  of  an  old 
chronic  pelvic  inflammation  is  a  dangerous  procedure. 

In  cases  of  idiopathic  bleeding — menopause  cases — radium  works 
like  a  miracle.  One  treatment  of  60  mg.  for  twenty-four  hours  checks 
the  bleeding  forthwith  and  is  rarely  followed  by  recurrence. 

Of  the  author's  series  of  160  cases  belonging  to  the  groups  men- 
tioned 4  were  not  relieved  of  bleeding  by  radiation  and  were  later 
treated  by  hysterectomy  with  no  untoward  complications. 

Radium  should  be  employed  for  young  women  less  frequently 
than  for  women  at  or  near  the  menopause  age  as  in  the  former  a  sim- 
ple myomectomy  or  a  subtotal  hysterectomy  which  leaves  the  genera- 
tive organs  essentially  normal  may  be  possible  and  the  physiologic 
equilibrium  after  an  operation  is  more  stable.  Also  in  the  cases  of 
young  women  radium  must  be  used  in  much  smaller  doses  than  for 
older  women  or  castration  may  result. 

The  author  is  especially  enthusiastic  regarding  the  use  of  radium 
in  cases  of  cancer  of  the  uterus,  particularly  in  operable  cancer.  He 
and  his  associates  have  treated  209  cases  of  inoperable  cancer  with  the 
following  results: 

Year  Dead  Not  Living 

1914  8  0 

1916  19  1 

1916  46  8 

1917  38  3 

1918  6  13 

Totals  111  26 
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dark,  J.  G.:  The  Relative  Values  of  Radium  and  Smrgery  fat  the 
Treatment  of  Tumors  of  the  Pelvic  Orfansw-^Afmols  of  Surgery, 
1920.  T.XTT,  688.  Abstracted  in  Surgery,  Gynecology  umd  Ooatsirm, 
October,  1920. 
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The  author's  conclusions  may  bo  summarised  as  follows: 

1.  Radium  as  a  palliative  remedy  is  the  treatment  par  excellence 
in  inoperable  cancer  of  the  cervix. 

2.  In  inoperable  cancer  of  the  cervix  radical  operation  should  be 
done  and  followed  immediately  by  postoperative  radiation. 

8.  In  cancer  of  the  fundus  uteri  hysterectomy  la  indicated  unless 
crave  contra-indications  to  operation  are  present.  When  operation 
is  contra-indicated  radium  should  be  used. 

As  yet,  the  author  is  not  able  to  report  any  cures,  but  he  ven- 
tures the  belief  that  some  of  the  patients  will  live  at  least  five  years. 
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Stacy,  Led  a  J„  Rochester,  Minn.:  Radium  Treatment  in  600  Cases 
•f  Menorrhagia. — American  Journal  of  Roentgenology,  August,  1920; 
pp.  379-382. 
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"It  has  been  our  policy  to  limit  the  use  of  radium  to  fibroids  the 
size  of  a  three  and  a  half  to  four  months'  pregnancy,  unless  there  is 
a  definite  contraindication  to  operation.     *     •     • 

"Of  the  series  of  600  patients  with  menorrhagia  with  or  without 
uterine  myomas  treated  with  radium  at  the  Clinic  from  July,  1916 
to  January,  1920,  438  have  been  heard  from.  Sixty-nine  of  these 
were  married  women  under  35.  Normal  full  term  pregnancies  in- 
curred in  3  patients:  two  were  women  of  22  who  had  been  given  two 
tubes  of  25  mg.  radium  of  4  hours  each:  the  other,  aged  26  had  been 
given  25  mg.  for  9  hours.  One  patient  aped  31,  with  small  multiple 
fibroids  was  given  two  25  mg.  tubes  of  6  hours  and  the  periods  became 
regular  and  normal;  three  years  later  she  gave  birth  to  a  normally 
developed  full  term  dead  child.  Menstruation  again  became  profuse 
two  months  after  confinement  and  4  months  later  350  mg.  hours  were 
given.  Two  days  after  the  treatment  the  patient  developed  a  rapid 
pulse  and  evidence  of  shock,  without  rise  in  temperature  or  evidence 
of  peritonitis,  and  died  12  days  later.  This  is  the  only  death  in  our 
series  and  has  not  been  satisfactorily  explained.  One  woman  gave 
birth  to  a  premature  dead  fetus  after  receiving  23  mg.  radium  for 
10  hours,  and  another  woman  gave  birth  to  a  premature  deformed 
fetus,  after  receiving  50  n.j.'.  for  6  hours.  One  woman  of  37  who  had 
250  mg.  hours  had  2  miscarriages,  at  3  and  6  months.  One  woman 
of  25,  after  25  mg.  for  10  hours,  is  now  6  months  pregnant  One 
woman  aged  30,  who  had  had  25  mg.  radium  for  10  hours  was  ques- 
tionably pregnant  at  the  time  she  reported. 

"In  the  treatment  of  menorrhagia  in  patients  more  than  35  who 
have  a  fibrous  uterus  or  a  small  myoma  and  in  younger  patients  in 
whom  myomectomy  or  hysterectomy  is  not  indicated  or  in  whom 
curettement  has  not  controlled  the  menorrhagia,  radium  is  a  very 
satisfactory  therapeutic  agent.  Radium  should  not  be  used,  however, 
for  patients  who  give  a  clinical  history  or  present  physical  signs  of 
pelvic  infection  or  of  pyometritii,  nor  for  those  who  complain  of 
chronic  pelvic  pain,  since  the  application  of  radium  might  light  up  a 
quiescent  infection.  We  have  had  3  cases  in  which  operation  was 
done  because  of  the  infection  after  the  application  of  radium,  in  one 
in  5  weeks,  in  one  in  6  weeks,  and  in  one  in  3  months. 

"In  our  series  of  600  cases  were  122  women  under  36;  19  were  25 
or  under.  Eighty-nine  were  heard  from.  The  average  dose  of  radium 
given  to  these  patients  was  293  mg.  hours.  Menorrhagia  was  con- 
trolled by  one  treatment  in  55. ti  per  cent;  a  second  treatment  was 
necessary  to  control  the  menstruation  in  17  cases.  In  25  the  periods 
were  reported  normal  in  amount,  in  11  irregular  and  scant,  and  in 
6  menstruation  ceased;  3  of  these  patients,  aged  28,  30  and  34  re- 
spectively, had  300  mg.  hours.  Hysterectomy  was  performed  later  in 
6  patients;  one  patient  aged  32  wns  operated  on  8  months  after  re- 
ceiving 400  mg.  radium  hours  without  improvement;  one  aged  30  was 
operated  on  one  year  after  receiving  375  mg.  hours  treatment  with- 
out improvement;  one  aged  28  was  operated  on  after  one  year  be- 
cause of  pelvic  pain,  although  the  profuse  flow  had  not  returned;  one 
aged  31  was  operated  on  after  receiving  200  mg.  hours  treatment 
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without  relief;  and  one  aged  27  (a  case  of  hemophilia  and  myoma) 
was  given  300  mg.  hours  treatment,  then  transfused  and  given  400 
mg.  hours.  Menstrual  periods  were  regular  for  8  months,  followed 
by  continuous  flowing  for  five  weeks,  when  the  hysterectomy  was  per- 
formed. One  girl  of  16  was  given  100  mg.  hours  one  year  after  a 
curettement  with  only  temporary  improvement;  the  flowing  was  more 
or  leas  continuous,  and  two  years  and  9  months  after  the  radium 
treatment  a  hysterectomy  was  performed;  adenocarcinoma  of  the 
fundus  was  found.  Abdominal  myomectomy  was  performed  in  7  pa- 
tients who  received  only  temporary  benefit  following  the  radium 
treatment;  2  of  these  had  had  radium  treatment  a  second  time.  We 
attempt  to  give  the  women  under  35  enough  radium  to  control  the 
symptoms,  but  not  enough  to  stop  menstruation,  and  it  is  difficult  to 
judge  the  amount  necessary  in  each  case.  It  is  better  to  give  a  small 
dose,  however,  and  if  there  is  a  recurrence  of  the  profuse  flow,  re- 
peat the  dose  in  three,  4  or  6  months,  than  to  give  enough  at  the  first 
treatment  to  stop  menstruation. 

"Patients  more  than  35  are  given  larger  initial  doses,  as  it  is 
not  so  important  that  menstruation  shall  continue.  We  have  tried, 
however,  to  give  a  dose  to  all  patients  under  40  which  will  control 
rather  than  stop  menstruation.  We  have  seldom  given  more  than  50 
mg.  for  14  hours  at  one  treatment,  since  we  believe  that  it  is  better 
to  repeat  the  treatment  if  necessary,  as  it  is  sometimes  in  cases  of 
fairly  large  tumor.  There  are  478  patients  more  than  35,  and  of 
this  number  349  have  been  heard  from.  In  81  (23.2)  per  cent  of 
these  the  examination  showed  the  uterus  to  be  "fibrous  or  not  large. 
In  220  cases  the  uterus  was  graded  on  a  scale  of  1,  2,  3,  4  or  the 
fibroids  graded  1,  and  in  29  the  fibroids  were  graded  2  or  8.  Thus  in 
the  large  percentage  of  cases  the  treatment  was  confined  to  the  smaller 
tumors  and  the  large  doses  given  by  many  physicians  were  not  used. 

"In  the  series  of  349  patients  it  was  necessary  to  repeat  the  treat- 
ment in  $4,  and  an  operation  was  done  later  in  20.  Only  4  of  the  20 
were  given  a  second  radium  treatment,  and  2  had  operations  else- 
where too  soon  after  treatment  to  obtain  the  effect  of  the  radium. 
Menstruation  became  regular  and  normal  in  39  (11.17  per  cent). 

"Of  the  patients  more  than  40,  263  were  heard  from;  in  185  (70.35 
per  cent)  of  these  menstruation  had  ceased.  Only  14  of  this  group 
were  given  2  treatments;  4  were  given  the  2  treatments  close  to- 
gether; the  other  10  received  the  second  treatment  after  from  one 
month  to  one  year.  In  the  larger  percentage  of  those  cases  in  which 
menstruation  ceased  there  were  two  periods  following  the  treatment 
before  the  cessation. 

"Improvement  in  general  health  was  reported  in  281  cases,  and 
gain  in  weight  in  157  cases.    No  improvement  was  reported  in  sixty- 


TECHNIC. 

"Our  technic  has  not  varied  materially  from  that  which  I  describ- 
ed, in  a  paper  published  in  1918,*  except  that  we  now  use  either  the 
emanation  or  the  radium  element,  and  are  using  slightly  larger  doses 
for  older  persons,  but  usually  not  more  than  700  mg.  hours.    If  this 
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is  not  sufficient  we  prefer  to  repeat  the  treatment  in  a  few  weeks  or 
months. 

CONCLUSIONS. 

1.  In  young  women  with  fibroids  causing  monorrhagia  radium 
should  be  used  only  in  carefully  selected  cases  and  in  small  amounts 
in  Hie  initial  treatment 

2.  Pregnancy  may  occur  after  the  application  of  radium,  but  in 
a  small  percentage  of  cases  only. 

3.  Abdominal  myomectomy  is  preferable  to  radium  in  the  treat- 
ment of  women  under  thirty-five  who  have  definite  fibroids  causing 
monorrhagia. 

4.  Radium  is  the  ideal  treatment  for  menorrhagia  in  patients 
more  than  thirty-five  who  have  a  fibrous  type  of  uterus,  and  for  pa- 
tients who  have  small  fibroids  and  menorrhagia, 

5.  In  cases  in  which  the  history  is  suggestive  of  carcinoma  of 
the  fundus  an  abdominal  hysterectomy  is  the  safer  procedure,  and 
should  be  advised  even  if  the  diagnostic  curettement  is  negative  for 
malignancy. 

6.  Unless  there  is  a  definite  contraindication  we  believe  that 
large  fibroids  should  be  treated  surgically  because  of  the  possibility 
that  degenerative  changes  may  occur  in  a  tumor  in  which  the  blood 
supply  has  been  interfered  with  and  because  of  the  possibility  of  a 
mistaken  diagnosis. 

* — The  following  is  the  Technic  referred  to  by  Dr.  Stacy: 
(This  is  taken  from  the  paper  "The  Treatment  of  Menorrhagia  with 
Radium99 — published  in  the  Collected  Papers  of  the  Mayo  Clinic,  X, 
1918.) 

The  technic  used  by  us  is  similar  to  that  in  use  elsewhere.  The 
patient  is  given  a  cleansing  douche,  the  cervix  is  drawn  down  by  a 
tenaculum  forceps,  swabbed  with  tincture  of  iodin  and  gently  dilated 
and  the  radium  is  inserted  into  the  uterine  canal.  The  radium  element 
is  encased  in  a  glass  tube  within  a  silver  tube  0.5  mm  thick,  and  this 
in  turn  is  inclosed  in  a  rubber  tube  0.5  mm.  in  thickness.  This  screen- 
ing is  sufficient  to  filter  out  the  alpha  and  the  soft  beta  rays  which 
produce  the  local  irritation.  A  narrow  strip  of  plain  gauze  is  carried 
into  the  cervix  and  the  vagina  is  packed. 

The  patient  is  allowed  to  leave  the  hospital  a  few  hours  after 
the  radium  is  removed.  She  keeps  off  her  feet  for  the  following  24 
hours.  If  there  has  been  a  recent  hemorrhage,  or  if  the  treatment  is 
given  during  the  menstrual  flow,  the  patient  remains  is  bed  until  the 
flow  ceases.  Usually  the  flow  at  the  first  period  after  the  treatment 
is  as  profuse  as  usual,  or  it  may  be  increased  in  amount.  The  reason 
for  this  is  not  definitely  known.  It  may  be  because  of  the  local 
hyperemia  of  the  endometrium,  produced  by  the  beta  rays,  or  it  may 
be  due  to  the  liberation  of  the  ovarian  hormone  by  the  destruction  of 
the  corpora  lutea. 
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"In  the  majority  of  patients  more  that  forty-five  years,  and  in  all 
of  which  there  is  intermenstrual  bleeding,  a  diagnostic  curettement  is 
done  previous  to  the  radium  treatment.  If  the  clinical  history  is  at 
all  suggestive  of  a  carcinoma  of  the  fundus,  a  hysterectomy  is  done, 
for  even  a  very  thorough  curettement  may  fail  to  reveal  a  carcinoma- 
tous focus. 

"The  dosage  of  radium  is  gaged  by  the  age  of  the  patient  and 
by  the  presence  or  absence  of  a  tumor.  In  a  young  person  without 
a  demonstrable  tumor,  and  when  it  is  desirable  to  continue  menstru- 
ation, usually  one  application  of  60  mg.  of  radium  element  from  four 
to  six  hours  (200  to  300  mg.  hours  radium)  is  used.  In  older  per- 
sons in  whom  it  is  desirable  entirely  to  stop  menstruation  it  has  been 
found  that  an  exposure  of  60  mg.  for  from  ten  to  twelve  hours  has 
brought  about  the  desired  results.  In  cases  in  which  large  dosage  is 
used  menstruation  is  usually  irregular  for  about  two  months  and 
ceases  entirely  after  the  second  or  third  month ;  following  the  lighter 
exposures  it  becomes  regular  and  normal  in  most  instances  in  about 
two  months.  It  is  our  custom  not  to  repeat  the  treatment  until  an 
interval  of  three  months  has  elapsed.  If,  after  that  time,  monorrhagia 
continues,  a  second  treatment  is  given,  and,  with  the  exception  of  one 
case,  the  second  treatment  has  been  effective.  In  this  instance  men- 
struation ceased  for  one  year,  and  then  became  profuse  and  the  per- 
iods prolonged.  It  has  been  necessary  to  give  a  second  treatment 
in  10  instances  in  this  series.  In  8  instances  a  hysterectomy  was  done 
later;  1  elsewhere  one  month  after  the  radium  treatment.  One  only 
of  these  8  patients  had  been  given  a  second  radium  treatment." 
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Van  de  Velde,  T.  H.:    Radiotherapy  in  Adnexitis— Zentra/Maf t  fur 
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Van  de  Velde  contends  that  in  every  case  of  oophoritis,  as  soon 
as  it  appears  that  it  will  not  run  a  light  course,  temporary  steriliza- 
tion of  the  ovaries  by  graduated  irradiation  is  indicated.  Roentgen 
rays  and  radium  influence  menstruation  in  much  the  same  manner, 
radium,  however,  does  not  cause  hemorrhage?  through  irritation,  and 
it  seems  to  stay  hemorrhage  more  quickly  than  the  roentgen  rays. 
Experience  shows  that  irradiation  does  not  exert  a  harmful  effect 
on  later  conceptions.  Injury  to  the  surrounding  organs  and  tissue? 
occurs  only  through  over  dosage.  For  combating  hemorrhage  in  cases 
of  oophoritis  with  menorrhagia  or  metrorrhagia  that  do  not  yield  to 
medical  treatment.  Van  de  Velde  reports  using  50  mg.  of  radium  in 
an  oblong  tube;  filter  1  mm.  of  silver;  1.5  mm.  of  nickeled  brass,  1 
cm.  of  cotton  and  a  thin  rubber  covering.  (The  size  of  this  dose 
makes  it  more  than  probable  that  he  is  using  radium  bromide  which 
is  53.6  of  radium  element).  The  tube  is  inserted  with  great  care 
across  the  posterior  fornix  or  is  placed  against  the  os,  packed  around 
with  tampons.  No  inflamed  and  sensitive  spot  should  be  irradiated 
and  the  radium  should  be  kept  as  far  away  from  the  rectum  as  pos- 
sible. The  patient  must  lie  as  quiet  as  possible  during  the  treatment. 
The  radium  remains  in  place  12  hours.  Three  or  four  applications 
are  given,  always  followed  by  12  hr.  intervals.  Thus  from  1800  to 
2400  milligram  hours  are  applied.  He  advises  this  temporary  ray 
castration  without  waiting  too  long,  and  lauds  the  benefit  in  many 
cases  from  this  suspension  of  ovarian  functioning  for  several  months 
to  a  year  and  a  half,  restoring  the  woman  to  active  life,  with  the 
gradual  return  of  normal  menstruation  without  injurious  by-effects. 


Mayo,  W.  J.:  Conservation  of  the  Menstrual  Function,— Journal 
0/  American  Medical  Association,  1920,  LXXIV,  1686.  Abstracted  in 
Surgery,  Gynecology  and  Obstetrics,  October,  1920;  p.  815. 


FILE  UNIX 


u 


In  selected  cases  radium  must  justly  be  considered  a  competitor 
of  hysterectomy,  but  it  has  no  competitive  standing  in  cases  suitable 
for  myomectomy.  When  bleeding  necessitates  interference  in  the 
menopause  period,  radium  has  a  remarkable  field  of  usefulness.  If  the 
tumors  are  large,  coming  well  up  into  the  abdomen,  and  are  caused 
to  disappear  by  the  use  of  radium,  the  menopause  is  brought  about. 
Massive  doses  of  radium  usually  destroy  the  function  of  the  ovaries 
and  uterus;  the  non-functioning  organs  are  left  to  await  an  uncertain 
future.    Non-operation  and  conservation  must  be  differentiated. 


Janeway,  Henry  H.:  Hie  Treatment  of  Uterine  Cancer  ay 
Radium.— Surg^  Gyn  and  Obttet,  XXDL,  242-245,  September,  1919. 
Radium,  November,  1919. 
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Case  histories  of  four  cases:  Two  improved  for  periods  of  two 
years;  two  clinically  cured,  14  and  21  months  after  treatment. 

TREATMENT. 

Radium  tubes  and  emanation  tubes  were  either  embedded  in  the 
mass  or  applied  within  the  cervical  canal. 

TECHNIC. 

The  tubes  were  inclosed  in  a  1  millimeter  platinum  or  lead  filter 
covered  with  rubber,  the  rubber  being  1.5  millimeter  in  thickness. 

DOSAGE. 

The  average  dosage  in  these  cases  was  1481  millicune  hours  with 
extremes  from  1170  millicurie  hours  to  2015  millicurie  hours. 

LATER  HISTORY. 

An  old  lady  died  of  intercurrent  disease  two  years  after  the  ra- 
dium treatment  She  never  had  any  return  of  her  uterine  symptoms. 
A  second  patient  remained  in  perfect  health  for  two  years  from  the 
time  of  her  first  treatment  The'  third  patient  treated  one  and  one- 
half  years  ago  and  the  fourth  patient  treated  within  the  past  year 
are  still  free  from  symptoms. 


■ 

■ 


■ 

■ 

■i,"     ■  ;   i>       :ji     ■    ■■  "i     ■■■>     l.'lmii    ■ 
,.      i.,  .       ,    . 


ithti^bJ  la  tail.  V>«f  Mo  oA. 
u  too*  wm  MB     Jiiamv - 

■ 
Jiw    riliuol    *H)  ltnjt  u>i   *i«t  Unt 
.*in«1f|iii'{*    nimT  t*Ml    tilt*    Tim 


Clarke,  John  G*  and  Keene,  Floyd  E.:  Radiation  in  Inoperable 
Canes  of  Carcinoma  in  the  Female  Gcnito-Urinary  Organs*— Ameri- 
can Journal  of  Roentgenology,  Vol.  VII.,  pp.  86-41,  January,  1920. 
Radium,  May,  1920. 
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Presents  results  of  209  cases  inoperable  cancer  of  the  cervix 
treated  since  1918  in  Gynecological  Department  of  the  University 
Hospital 

TREATMENT. 

One  hundred  milligrams  applied  at  one  sitting  and  repeated  at 
a  second  interval  six  or  eight  weeks  later.  If  no  improvement  is  noted 
after  second  sitting  we  make  no  further  application,  as  we  have  seen 
no  improvement  accrue  from  a  third  treatment  when  the  two  pre- 
ceding have  failed. 

TECHNIC. 

The  silver  or  platinum  radium  containers  are  encased  in  Mack 
rubber  drainage  tubing,  carefully  tied  at  both  ends.  The  site  of  the 
cancer  must  be  exposed  with  one  or  two  Syms  specula,  as  neces- 
sity demands.  Usually  a  gauze  tampon  which  forms  a  buffer  be- 
tween the  rectum  and  the  cancerous  area  is  carefully  applied  and 
upon  this  the  radium  tubes  rest  transversely  to  the  axis  of  the  vagina. 
Above,  the  radium  gauze  is  further  packed  to  protect  the  bladder, 
followed  by  a  liberal  but  not  uncomfortable  gauze  tampon  within 
the  vagina.  Frequently  the  vaginal  vault  may  be  much  more  ex- 
peditiously exposed  by  placing  the  patient  in  the  Syms'  or  knee- 
breast  posture.  Indeed,  in  some  instances,  the  latter  posture  greatly 
facilitates  the  more  accurate  placing  of  the  radium  tubes.  The  pa- 
tient usually  remains  in  the  hospital  two  or  three  days. 

RESULTS. 

From  our  summary  of  209  cases,  we  find  no  cause  for  discour- 
agement, for  we  have  seen  splendid  palliative  results  from  radiation, 
and  we  hope  that  with  a  further  development  of  technique,  cancer 
of  the  cervix  may  be  removed  from  the  surgical  domain. 
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Curtis,  Arthur  H.:  Chronic  Leakorrhea:  Its  Pathology  and 
Treatment. — Journal  of  American  Medical  Association,  June  19, 1920, 
pp.  1706-1710. 
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Experience  thus  far  indicates  that  the  pathologic  changes  in  most 
cases  are  within  reach  of  radium.  The  present  plan  is  to  discontinue 
the  use  of  a  double  gold  screen,  replacing  it  with  a  single  rubber  cov- 
ered gold  capsule,  not  over  one  mm.  in  thickness.  Short  applications 
made  at  intervals  of  not  less  than  ten  weeks,  permit  observation  of  the 
effects  of  each  treatment.  Even  in  repeatedly  treated  stubborn  cases 
it  is  thus  possible  to  avoid  production  of  premature  menopause. 
Whether  it  will  often  be  necessary  to  discontinue  treatment  before 
cure  is  effected  remains  to  be  determined. 

It  is  my  opinion  that  radium  in  amounts  small  enough  not  to 
disturb  menstruation  is  not  to  be  feared  as  a  cause  of  sterility.  On 
the  other  hand,  it  will  probably  not  be  especially  beneficial  in  the 
relief  of  sterility  because  a  large  percentage  of  patients  with  cervix 
infection  have  already  suffered  from  catarrhal  salpingitis.  Two  ex- 
ceptions have  been  encountered:  A  patient  of  Dr.  Watkins  who  had 
not  been  pregnant  for  five  years,  complained  of  sterility.  Concep- 
tion developed  within  three  months  after  relief  of  a  cervical  catarrh 
through  an  application  of  600  millicuries  of  radium.  The  other 
patient  received  925  millicuries.  She  is  now  pregnant  and  expects  to 
be  confined  in  two  months. 

CONCLUSIONS. 

Chronic  leukorrhea  of  cervical  origin  is,  in  most  instances, 
amenable  to  cure  through  dilatation  of  strictures  and  treatment  with 
small  doses  of  radium  applied  at  infrequent  intervals.  The  prog- 
nosis is  less  favorable  in  those  cases  with  chronic  cellulitis  or  un- 
corrected gross  pelvic  lesions. 
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TREATMENT. 

The  patients  have  been  subjected  to  a  thorough  pelvic  examina- 
tion, the  reaction  of  the  discharge  tested,  smears  obtained  from  the 
cervix  and  vagina  and  a  set  of  cultures  made.  Gross  pathologic  le- 
sions are  corrected  surgically.  The  usual  hygienic  measures  are  in- 
stituted. 

The  most  usual  and  most  difficult  focus  to  eradicate  lies  in  the 
endocervix.  Unless  the  discharge  is  essentially  of  vulvovaginal 
origin,  radium  is  advocated  in  all  severe  cases  of  persistent  chronic 
leukorrhea.  After  thorough  dilatation,  the  cervix  and  fundus  may  be 
curetted  for  diagnostic  puposes. 

DOSAGE. 

Fifty  mgs.  of  radium,  preferably  two  25  mg.  tubes  in  tandem, 
are  introduced  high  into  the  cervix,  held  by  a  suture  passed  through 
the  external  os,  and  left  for  several  hours.  One  or  more  subsequent 
radium  treatments  of  shorter  duration  may  be  required. 

It  is  thought  best  to  plan  on  an  interval  of  from  ten  to  twelve 
days9  duration  between  applications. 

Each  radium  tube  employed  in  the  treatment  of  this  series  of 
cases  has  been  screened  by  a  double  gold  capsule  with  a  total  thick- 
ness of  two  mm.  The  capsule  in  turn  has  been  incased  in  dental  rub- 
ber. At  present  the  screen  has  been  reduced  to  a  single  rubber  cov- 
ered gold  capsule  of  one  millimetre.  The  duration  of  application  has 
been  correspondingly  decreased. 

COMMENT. 

Of  36  patients  available  for  thorough  treatment,  30  received  ra- 
dium and  20  were  sugjected  to  destruction  of  Skenes  ducts.  Twenty- 
five  recovered,  seven  were  distinctly  improved,  the  result  in  one  was 
doubtful,  and  three  were  not  materially  benefited. 

Menopause  was  produced  in  two  patients.  One  of  these,  39  years 
of  age,  with  scanty  menstruation  at  the  time  of  radium  treatment, 
received  500  milligram  hours.  The  other  patient,  with  one  remain- 
ing, partly  diseased  ovary,  received  700  milligram  hours. 

Sufficient  radium,  distinctly  to  influence  ovarian  activity  was 
given  to  three  patients,  each  of  whom  received  three  treatments  at 
infrequent  intervals.  Symptoms  of  impending  amenorrhea  in  these 
three  patients  were  characterized  by  greatly  increased  irregular  men- 
struation, with  associated  nervousness  and  tendency  to  occasional 
flushes.  All  returned  to  symptomatically  normal  condition  within 
three  months. 
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Treatment  of  Menorrhagia  With  Radium.— Minnesota  Medicine,  Vol. 
IL,  88-92,  March,  1919.    Radium,  April,  1919. 
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TBCHNIC. 

Similar  to  that  in  use  elsewhere. 

In  a  young  person  without  a  demonstrable  tumor  and  when  it  is 
desired  to  continue  menstruation  usually  one  application  of  60  mg.  of 
radium  element  from  4  to  6  hours  (200  to  800  mg.  hrs.  radium)  is 
used.  In  older  persons  in  whom  it  is  desirable  to  stop  menstruation 
60  mg.  used  from  10  to  12  hrs.  has  accomplished  the  result  In 
cases  in  which  the  larger  dosage  is  used  menstruation  is  usually  ir- 
regular for  about  2  months  and  ceases  entirely  after  the  second  or 
third  month.  Following  the  lighter  dose  it  becomes  regular  and  nor- 
mal in  about  two  months. 

No  repeat  treatment  given  until  after  a  8  month  interval. 
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Maias,  aMdM  (New  Orleans):    Badinra  TWrapy,— Amen  /our. 
l/  Boent  Sept  1920,  pp.  440-46. 
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Reports  experience  with  78  cases  of  metrorrhagia  treated  with 
radium. 

FJbromyomata  caused  64  of  these.  Fourteen  were  of  the  so- 
called  "essential  type"  (non-neoplaatk). 

The  majority  were  married  women,  and  the  greater  proportion 
were  within  the  reproductive  age.  Conception  had  not  appeared  in 
any  case  during  the  four  years  following  the  use  of  radium. 

In  metrorrorhagia  of  puberty  or  of  the  menopause,  where  granu- 
lar metritis  or  other  endometrial  pathology  appears,  radium  is  rec- 
ommended when  the  standard  treatments  fail. 
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Mayo,    W.    J.:     Cemervstion    of    the    Menstrual    Function*— 
ntrnal  of  American  Medical  Association,  June  19,  1920. 
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FOR  FIBROIDS. 

*  *  *  Radium  may  justly  be  considered,  in  selected  cases,  a 
competitor  of  hysterectomy,  but  it  has  no  competitive  standing:  in 
cases  suitable  for  myomectomy.  When  bleeding  necessitates  inter- 
ference in  the  menopause  period,  radium  has  a  remarkable  field  of 
usefulness.  If  the  tumors  are  large,  coming  well  up  into  the  abdo- 
men, and  are  caused  to  disappear  by  radium,  the  menopause  is 
brought  about  Massive  doses  of  radium  usually  destroy  the  func- 
tion of  the  ovaries  and  uterus,  leaving  these  nonfunctioning  organs 
to  await  an  uncertain  future.  We  must  sharply  distinguish  between 
non-operation  and  conservation.    *    *    *    * 


Janeway,  Henry  H.:  The  Treatment  of  Uterine  Cancer  ay 
y&han.--SurgerytGynecolow  and  Obstetrics,  Vol.  XXIX.,  242-246, 
eptember,  1919.    Radium,  November,  1919. 


FILE  UNDSI 


u 


"The  dosage  which  I  have  found  sufficient  in  cancer  of  the 
cervix,  the  radium  being  distributed  as  described  as  6,000  millicuries, 
i.  e.,  divided  into  8,000  millicurie  hours,  within  the  uterus  and  8,000 
millicurie  hours  against  the  cervix,  in  other  words,  it  is  recommended 
that  the  radium  should  be  divided  into  six  tubes  for  the  treatment  of 
cervical  cancer,  and  if  each  tube  contains  60  mg.  three  of  the  tubes 
arranged  end  to  end  are  placed  in  the  utero-cervical  canal  for  20 
hours,  and  the  other  three  against  the  cervical  ulcer  for  the  same 
length  of  time. 

"We  recommend  the  use  of  20  to  80  or  40  millicuries  of  emana- 
tion according  to  the  site  of  the  tumor  treated,  distributed  as  evenly 
as  possible  throughout  the  tumor.  Bagg  has  shown  one  millicurie 
will  produce  a  general  necratic  effect  through  a  sphere  of  tissue  sur- 
rounding the  tube  for  a  distance  of  one  cc.  It  is  important  therefore, 
that  the  amount  of  emanation  in  each  tube  should  be  reduced  to  a 
minimum  consistent  with  the  avoidance  of  objectionable  trauma,  de- 
pendent on  the  introduction  of  too  many  tubes.  The  dose  from  20 
to  40  millicuries  of  emanation  is  2640  to  6480  millicurie  hours." 
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Pin**,  A.  E.  Hayward,  Loadons  A  Report  of  the  Work  Carried 
Oat  at  the  Radium  Institute,  London*— Annual  Report  far  1918. 
Radium,  August,  1919. 
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The  monorrhagia  and  metrorrhagia,  which  are  the  usual  con- 
comitants of  this  condition,  are  almost  invariably  checked,  sometimes 
completely  abolished,  by  radium  treatment  Some  diminution  in  the 
size  of  the  existing  tumor  may  also  be  produced,  but  this  result  is  not 
always  obtained. 

DOSAGE* 

Prolonged  exposures  of  thirty  hours  duration  are  given,  a  100- 
mg.  tube,  screened  with  2  mm.  of  lead  and  8  nun.  of  rubber,  being 
placed  within  the  uterus— or  in  the  posterior  fornix — if  this  be  im- 
practicable— supplemented  with  a  plate  of  equal  strength  screened 
in  similar  fashion,  and  applied  over  the  fundus* 

TEGHNIC. 

In  many  instances  one  such  series  of  exposures  proves  effective, 
in  others  two,  three  or  four  series  may  need  to  be  given  at  intervals 
of  not  less  than  four  months. 

The  most  suitable  cases  for  treatment  are  those  in  which  the 
patient  is  over  forty  years  of  age — so  that  the  establishment  of  a 
premature  menopause  n  not  a  matter  of  any  very  great  moment — 
and  the  tumor  is  of  moderate  size,  and  not  the  site  of  any  inflamma- 
tory or  degenerative  changes* 


•It  must  be  borne  in  mind  that  in  this  Report  the  dosage  is  re- 
ported in  terms  of  pure  crystalline  radium  bromide,  which  is  a  salt 
containing  58.0  per  cent,  of  radium  element  Since  radium  element 
is  the  standard  used  in  this  country,  it  is  necessary  to  multiply  the 
figures  given  in  the  Report  by  the  factor  0.586  in  order  to  express 
results  in  terms  of  radium  element 
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Janeway,  Henry  H»:  TW  Treatment  of  Uterine  Cancer  by 
Radiun.— S«rgr.  Gytu  a*d  ObsM*  Vol.  XXIX,  242-245,  September, 
1919.     Radium,  November,  1919. 
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Case  histories  of  17  (bordering  operabilfty)  carcinoma  of  the 
cervix:  12  clinically  cured  to  date  three  and  one-half  years  to  six 
months  after  treatment. 

TREATMENT. 

The  treatment  consisted  in  the  application  of  radium  emanation 
tubes  within  the  cervical  canal  and  against  the  cervix. 

TBQHNIC. 

These  glass  emanation  tubes,  unfiltered,  were  either  embedded  in 
the  mass,  or  used  with  1  millimetre  platinum  tubes,  or  with  0.6  milli- 
metre silver  tubes. 

These  silver  or  platinum  tubes  were  always  inclosed  within  rub- 
ber tubing.    This  tubing  was  1  and  1.5  millimetre  thick. 

DOSAGE. 

The  average  dosage  in  these  cases  was  3134  millicurie  hours,  with 
extremes  from  232  millicurie  hours  to  6311  millicurie  hours. 

THE  FIVE  NON^SJJCCESSFUL  CASES. 

In  two  of  these  a  large  portion  of  the  vaginal  wall  was  involved. 
Two  others  had  bad  symptoms  of  bleeding  for  many  months  before 
the  radium  treatment.  The  remaining  case  had  a  very  advanced 
lesion. 
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Clarke,  John  G.,  Philadelphia,  Pa.:  Rendu  Obtained  by  the  Uw 
if  Rmdfrai  in  the  Treatment  of  Cancer  of  the  Uteres-— Aitna&  of 
Surgery,  LXIV.,  602-612,  November,  1916. 
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Cites  work  of  Schauta  as  enlightening  as  to  what  radium  will  do. 

In  Schauta's  first  series  of  18  cases,  50  to  100  mm.  of  radium 
were  employed  uninterruptedly  for  from  3  to  11  days  and  repeated 
after  an  interval  of  from  12  to  22  days.    His  results  were  disastrous. 

In  the  third  series  of  11  cases,  from  30  to  50  mg.  filtered 
through  1.1  mm.  of  gold,  1  mm.  of  platinum  and  0.75  mm.  of  brass 
were  applied  in  from  5  to  8  exposures  of  12  hours  each  at  intervals 
of  from  1  to  several  days;  an  interval  of  rest  of  3  or  4  weeks  was 
then  allowed  to  elapse,  followed  by  a  second  or  shorter  exposure,  and 
in  some  cases,  after  another  interval  of  two  or  three  weeks,  a  third 
series  was  given. 

Of  the  eleven  patients  thus  treated,  3  were  somewhat  improved, 
and  the  remaining  8  were  apparently  cured. 
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Donaldson,  C.  0.,  M.D.  and  G.  E.  Knappenberger,  M.  D.  (Kansas 
ity,  Mo.) :  Radium  in  the  Uterine  Cancer.  Southern  Medical  Jour., 
[arch,  1922,  pp.  224-229. 
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Uterine  canct 


Applied  50-mgm.  radium  screened  with  0.5  mm.  silver  and  1  mm. 
brass.  Usually  heavy  rubber  is  put  over  brass  capsule  but  if  it  is 
not  possible  to  insert  this  package  within  cervical  canal  without 
trauma,  the  rubber  is  removed.  Many  times  26-mgm.  is  inserted 
within  the  cervical  canal  and  26-mgm.  is  placed  across  the  cervix  in 
the  shape  of  a  "T."  This  amount  is  left  in  place  24  hours  if  patient 
is  comfortable.  If  necessary  it  is  removed  at  end  of  12  hours.  If 
24  hour  application  is  made,  three  to  four  such  treatments  are  given 
with  24  hour  interval  between.  The  amount  of  radiation  will  depend 
upon  the  extent  of  the  disease,  the  size  of  the  vagina  and  the  patient's 
ability  to  take  treatment.  On  an  average  3500  to  4000  mgm.  hrs.  are 
given  within  one  week.  Before  applying  the  radium  the  lower  bowel 
is  cleansed  with  soapsuds  enema;  a  sodium  bicarbonate  douche  given 
and  during  the  application  the  bladder  is  emptied  at  least  every  three 
hours.  The  sodium  bicarbonate  douche  is  repeated  after  removing 
radium. 

The  patient  is  kept  under  observation  for  two  weeks  and  in- 
structed to  exercise  very  little.  If  any  reaction  occurs  such  as  bladder 
or  rectal  irritation,  the  patient  is  requested  to  remain  in  bed  until 
symptoms  are  gone.  Rarely  is  it  necessary  to  resort  to  medicine  to 
relieve  pain.  Routine  examination  of  the  pelvis,  including  vagina  and 
rectum  is  made  at  intervals  of  two  months  following  treatment.  Occa- 
sionally a  small  recurrence  can  be  satisfactorily  treated.  However, 
nearly  all  such  recurrences  are  more  resistant  to  successful  treatment 
and  some  are  found  that  have  not  responded  to  a  second  application. 
Therefore  the  necessity  is  seen  for  giving  a  reasonably  large  dose  in 
a  short  period  of  time,  making  an  effort  to  deliver  a  lethal  dose 
before  the  cancer  cell  has  had  time  to  develop  an  immunity  to 
radiation. 
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Ramsohoff,  J.  Louis:  Late  Remits  of  the  Radium  Treatment  of 
dancer  of  the  Uterus. — Journal  of  American  Medical  Association, 
January,  1920. 
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The  Wertheim  operation  which  was  considered  a  step  forward, 
is  still  on  trial  after  two  decades.  Contrasted  with  the  nigh  mor- 
tality following  extensive  operations  for  uterine  cancer,  there  is 
practically  no  immediate  mortality  from  radium  treatment,  and  it  is 
available  for  all  classes  of  cases  at  all  stages  of  the  disease.  The 
immediate  results  have  been  good  without  exception  in  the  author's 
observation.  After  two  years  absence  in  the  army  service,  he  found 
that  of  the  patients  he  had  seen  in  the  three  years  prior  to  his  absence 
numbering  32  in  all,  19  per  cent  were  well  and  free  from  all  evidence 
of  disease  from  nearly  three  to  five  years  after  the  treatment.  In 
two  cases  of  cancer  of  the  body  of  the  uterus  the  results  were  disap- 
pointing. Neither  of  these  cases,  however,  were  operable.  Deducting 
the  eight  cases  in  which  incomplete  series  of  treatments  were  given, 
there  was  25  per  cent  relief  of  symptoms  during  this  period  and  in 
no  definitely  operable  case  was  the  treatment  unsuccessful.  He  says, 
"We  have  here  19%  of  those  patients  treated  from  recurrence  for 
from  two  and  one-half  to  five  and  one-half  years;  one  patient  for 
five  and  one-half  years;  two  patients  for  over  four  years;  one  patient 
for  three  years,  and  one  for  two  and  a  half  years.  The  latter  case 
may  perhaps  be  a  little  too  recent  to  be  definitely  called  cured.  This 
percentage  of  cure  may  seem  small  but  it  compares  favorably  with 
that  following  operation.  Deducting  the  eight  cases  in  which  the 
treatment  was  incomplete,  raises  the  percentage  to  26."  If  cases 
were  chosen  for  radium  treatment  with  the  same  care  that  they  are 
chosen  for  operative  treatment,  Ransohoff  thinks  the  percentage  of 
cures  would  be  very  much  larger.  There  is  scarcely  any  case  so  ad- 
vanced that  some  improvement  cannot  be  made.  Radium  treatment 
is  not  in  itself  fatal  while  the  direct  mortality  from  operation  is 
over  18  per  cent 
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Werner:  "Influence  of  Deep  Radium  and  X-ray  Treatment  on  the 
of  Reproduction*"  Abstracted  in  The  American  Journal  of 
bmtetries  and  Gynecology,  September  1922,  No.  8,  page  382,  from 
luenehener  Med&iniche  Woehoneehrift,  June  24,  1921,  p.  707. 
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NOTES. 

Writers  seem  to  agree  that  deep  radiation  does  not  inhibit  the 
power  of  conception,  does  not  disturb  parturition,  and  does  not  pre- 
dispose to  abortion  or  premature  labor. 

Much  more  uncertainty  exists  in  regard  to  the  fate  of  the  off- 
spring of  women  who  have  been  rayed.  Doederlein  and  later  Kroe- 
nig  pointed  out  the  danger  of  partly  damaged  ova  becoming  impreg- 
nated and  giving  rise  to  varying  degrees  of  monstrosities.  This  was 
further  strengthened  by  the  experimental  work  of  Hertwig  who  rayed 
spermatozoa  and  non-impregnated  as  well  as  impregnated  ova  di- 
rectly. Fraenkel  applying  this  to  human  was  able  to  demonstrate  a 
constant  general  under-development  as  a  result.  On  the  other  hand 
Nuernberg's  more  recent  investigations  point  to  just  the  opposite 
conclusion.  He  concludes  that  some  ova  are  so  badly  damaged  in 
the  ovary  that  they  cannot  continue  to  develop,  while  others  are  not 
changed  at  all,  and  so  may  give  rise  to  a  normal  fetus.  Such  ova 
as  may  be  only  partly  damaged  and  might  give  rise  to  monstrosities 
escape  our  observation,  probably  by  leading  to  very  early  abortion. 

RESULTS. 

The  author  presents  the  results  obtained  in  a  series  of  1512  cases 
treated  by  radium  or  x-ray  for  essential  metrorrhagia  (990)  and 
myomata  uteri  (652).  Out  of  this  series  24  pregnancies  subsequently 
occurred.  Of  these,  13  resulted  in  full  term  pregnancy  with  living 
child,  1  in  four  weeks  premature  labor,  9  in  abortion  from  the  sec- 
ond to  the  fifth  month,  and  one  pregnancy  was  terminated  by  re- 
moval of  the  myomatous  uterus. 

Two  of  the  full-term  pregnancies  with  living  babies,  three  of 
the  abortion  cases  and  the  case  of  interrupted  pregnancy  (hysterec- 
tomy) had  become  pregnant  after  an  amenorrhea  lasting  for  sev- 
eral months  produced  by  x-ray  or  radium  treatment.  The  remain- 
ing pregnancies  occurred  in  women  who,  under  treatment,  had 
reached  a  stage  of  oligomenorrhea. 

Not  counting  the  interrupted  pregnancy  (hysterectomy)  14  of 
the  23  cases  ended  with  delivery  of  living  child  while  9  aborted.  Of 
the  9  abortions,  3  were  induced,  6  were  spontaneous;  this  leaves  a 
proportion  of  2.3  births  to  one  abortion  while  the  relation  in  Ger- 
many is  as  6:1. 

All  labors  were  normal  as  were  the  puerperal  periods.  Eclamp- 
sia developed  in  one  case  during  labor.  Early  pregnancy  was  also 
normal. 

The  new  born  children  were  normal  in  appearance  and  nega- 
tive to  examinations.  Of  the  14  babies  born  alive,  4  have  since  died. 
The  premature  died  in  8  hours  of  general  weakness,  the  other  three 
of  intercurrent   disease — pneumonia,   bronchitis    and   measles   at   9, 
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Werner:  "Influence  of  Deep  Radium  and  X-ray  Treatment  on  the 
of  Reproduction*"  Abstracted  in  The  American  Journal  of 
b&tetric*  and  Gynecology,  September  1922,  No.  3,  page  832,  from 
ruenchener  Mediziniehe  Woehensehrift,  June  24,  1921,  p.  767. 
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10  and  16  months.  The  remaining  10  have  been  carefully  observed. 
They  range  in  ages  from  2  months  to  8  years.  Six  of  these  (2 
months  to  3  years)  seem  normally  developed  physically  and  men- 
tally, 4  are  between  6  and  8  years,  3  of  these  m  spite  of  excep- 
tionally good  initial  development  became  deficient  in  the  4th  and 
5th  year  in  weight  and  length  to  an  extent  which  can  be  expressed 
as  16  per  cent  and  8  per  cent  respectively  when  compared  with  the 
normal.  They  are  even  yet  one  kilogram  underweight,  and  one  is 
8  cm.  below  normal  in  height.  All  of  these  children  have  an  ample 
diet 

In  two  further  cases  treatment  was  continued  after  pregnancy 
had  originated.  This  first  woman  became  pregnant  after  the  first 
treatment  and  the  condition  not  being  diagnosed  the  treatment  was 
repeated  3  times.  In  the  second  case  with  a  mistaken  diagnosis  of 
myoma  uteri  4  intra-vaginal  treatments  off  30-40  mg.  of  radium 
for  24  hours  each  were  given.  The  first  woman  went  to  full  term, 
delivered  normally  of  living  child  fully  developed  and  apparently 
entirely  normal. 

The  second  woman  went  overtime  4  weeks  and  delivered  of  an  un- 
der-developed baby,  45  cm.  long,  1950  grams  and  manifestly  under- 
nourished. The  first  baby  now  6  years  old  is  3  kilograms  under- 
weight; the  second  baby-— 3%  years — is  about  one  year  behind  nor- 
mal in  its  development. 

CONCLUSIONS. 

In  general,  the  author  concludes,  pregnancy  can  occur  after 
x-ray  and  radium  treatment  of  dosages  in  vogue,  even  when  the 
stage  of  amenorrhea  has  been  reached  and  in  neither  the  course  of 
pregnancy  nor  in  labor  is  any  special  danger  to  be  anticipated.  A 
definite  tendency  to  abort  seems  to  exist  in  these  cases.  While  the 
new-born  presents  no  apparent  damage  or  mal-development,  later  on, 
development  appears  to  be  retarded. 
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GeOhora,  George  M.D.:  "Whtn  to  Operate  and  When  to  Use  Ba- 
lm en  Fibroids  of  the  Uterus,"  Abstracted  in  The  American  Jour- 
i  of  Obstetrics  and  Gynecology,  September,  1922,  No.  3,  page  330, 
Nn  Journal  of  the  American  Medical  Association,  1922,  lxxviii,  259. 
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NOTES. 

Gellhorn  feels  that  the  principal  field  for  radium  is  in  women 
over  40  who  have  fibroids  not  extending  to  the  umbilicus.  It  is 
further  indicated  in  those  who  are,  for  some  reason,  poor  operative 
risks  and  those  who  object  to  any  form  of  operation. 

According  to  the  statistics  of  Gauss  and  Friederich,  the  hemor- 
rhage is  controlled  in  98.4  per  cent  and  there  is  more  or  less  shrink- 
age of  the  tumor  in  70  to  80  per  cent  of  the  cases  radiated.  Gellhorn 
believes  that  the  rays  have  a  direct  destructive  action  on  the  tu- 
mor cells,  em  mere  castration  would  not  cause  the  rapid  shrinkage 
observed  in  some  cases. 

All  tumors  extending  above  the  umbilicus  and  all  large  peduncu- 
lated subserous  and  submucous  fibroids  should  be  operated  on,  as 
well  as  all  cervical  fibroids.  Suppurating,  necrotic  and  gangrenous 
fibroids  are  unsuitable  for  radiation,  as  well  as  those  undergoing 
cystic  or  calcareous  degeneration.  Co-existing  adnexal  disease  is  an 
indication  for  surgery.  Gellhorn  feels  that  radiotherapy  is  justified 
in  cases  of  sarcomatous  degeneration,  provided  the  dose  is  corres- 
pondingly large. 

TREATMENT. 

The  success  in  the  use  of  radium  depends  upon  the  proper  se- 
lection of  cases.  Gellhorn  prefers  radium  to  x-rays,  but  occasionally 
uses  the  two  in  combination.  Ordinarily  he  employes  1200  mg.  hours 
within  the  uterine  cavity.  This  treatment  he  administers  prefer- 
ably after  the  menstrual  period.  While  calling  attention  to  the 
absence  of  any  operative  mortality,  which  is  from  3  to  5  per  cent,  he 
admits  that  he  has  found  it  applcable  in  only  about  60  per  cent  of 
the  cases  coming  under  his  care. 


KnpferiMrgt  Dr.  H.:  "Radius  Tkerapy  of  Besrifn  Uterine  Hem- 
rrfcage."  Abstracted  in  the  Jommal  of  Radiology,  February,  1828, 
age  78,  from  Fortockr.  a.  <L  G*b.  <L  Roentgenstrahlen,  29,  June,  1922. 
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NOTES. 

The  author  has  used  radium  element  for  intra-uterine  applications 
since  1914.  Four  hundred  and  fifty  cases  were  irradiated,  of  which 
338  were  myomata  and  122  were  metropathies. 

TECHNIQUE. 

After  careful  disinfection  the  cervix  is  dilated  and  60  mgs.  of 
radium  element  filtered  with  1.5  mm.  brass,  1.0  silver,  or  0.8  mm. 
gold  introduced  into  cavity.  Sometimes  introduction  into  the  cervix 
or  even  into  the  vagina  is  sufficient. 

DOSAGE. 

To  produce  peprmanent  amenorrhea  1300  to  2,000  mg.  hours  are 
required.    Less  duration  gives  only  temporary  amenorrhea. 

RESULTS. 

In  43  young  women  there  was  marked  shrinkage  of  the  myomata, 
with  menstruation  after  one  year.  Six  of  them  gave  birth  to  healthy 
children  subsequently. 

INDICATIONS. 

Menorrhagia,  metrorrhagia,  juvenile  and  climacteric  menstrua- 
tion, myomata  below  the  level  of  the  navel,  stubbon  cervical  catarrh, 
osteomalacia,  inflammatory  tumors  of  the  adnexa,  and  for  artificial 
sterilization. 

CONTRAINDICATIONS. 

Myomata  having  undergone  softening,  and  submucous  myomata. 
Where  malignancy  is  suspected,  4300  mgm.  hours  should  be  given.  In 
cases  of  inflammatory  tumors  of  the  adnexa,  the  application  must  al- 
ways be  intravaginal. 

ACTION  OF  RAYS. 

The  action  of  radiation  is  not  directly  on  the  ovarian  tissue,  but 
secondarily  through  the  endometrium  and  myometrium. 

SEQUELAE. 

There  often  occurs  a  bloody  discharge.  Atrophy  of  the  myomata 
is  accompanied  in  00  per  cent  of  cases  with  atrophy  of  the  follicular 
apparatus  and  of  the  endometrium.  There  is  no  atresia,  there  is  no 
disturbance  of  the  libido,  and  no  shrinkage  of  the  vagina.  False 
passage  avoided  by  careful  technique. 


Newell,  Dr.  E.  T.s  "Radium  in  the  Treatment  of  Menorrhagia 
rith  Cue  Reports  of  Forty  Sueeeisf nl  Cmtm."  Abstracted  in  the 
ovrnal  of  Radiology,  February,  1928,  page  73,  from  /.  Tennessee 
i.  A.,  14:266,  October,  1922. 


FILE  UNIX 


u 


GENERAL  NOTES. 


This  study  includes  only  the  cases  of  hemorrhage  due  to  hyper- 
plastic endometritis  of  long  standing.  The  treatment  in  such  cases  is 
so  effective  that  other  methods  need  not  be  considered.  The  discus- 
sion does  not  include  cases  of  hemorrhage  due  to  fibroid  tumors, 
polyps,  malignancies,  infections,  etc  Patients  are  divided  into  two 
groups,  those  at  or  near  the  menopause  and  younger  patients  (20  to 
85),  the  treatment  differing  materially  in  technique.  In  young  women 
under  85,  the  radium  is  introduced  directly  into  the  cervical  canal  and 
uterus  without  preliminary  dilation  and  without  previous  curettage. 
Fifty  milligrams  are  insetted  and  left  four  to  eight  hours.  Treatment 
is  repeated  only  if  the  following  menstrual  flow  is  excessive,  the  dosage 
being  less  at  the  second  application.  In  cases  at  or  near  the  meno- 
pause, dilatation  and  curettage  should  be  done  on  account  of  a  possible 
malignancy,  the  radium  being  applied  at  the  time  of  curettage,  and 
the  time  of  application  lengthened  in  order  to  establish  the  meno- 
pause more  promptly.  If  the  scrapings  are  found  to  be  malignant,  ra- 
dium in  appropriate  doses  or  surgical  procedures,  as  indicated, 
should  be  followed.    Several  case  reports  are  given. 
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Duncan*  Dr.  Rex:  "Treatment  of  Uteris*  Cancer."  Abstracted 
l  the  Journal  of  Radiology,  February,  1928,  from  Texas  State  /. 
feel,  17:366,  November,  1922. 
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NOTES. 

The  remits  of  surgical  treatment  are  graphically  shown  by  the 
figures  of  January,  who  tabulated  the  results  of  6,000  cases  reported 
by  the  suxgeons  of  this  country  and  Europe.  These  results  show 
that,  for  every  100  patients  presenting  themselves  for  surgical  treat- 
ment, 60  must  be  turned  away  without  treatment;  of  the  40  who  are 
operated  on,  18  per  cent,  or  7  patients,  die  as  the  result  of  the  opera- 
tion; 8  patients  will  be  cured  and  the  remaining  25  will  have  a  recur- 
rence. The  60  who  are  turned  away,  the  7  who  die  from  the  opera- 
tion and  the  26  who  have  recurrences,  leave  only  8  per  cent  who  are 
cured,  and  92  out  of  each  100  patients  are  doomed  unless  some  other 
method  than  surgery  comes  to  their  relief. 


TECHNIQUE. 

The  rapid  progress  in  radium  therapy  in  uterine  cancer,  and  the 
more  recent  addition  of  high  voltage  x-ray  therapy  offer  good  reasons 
for  believing  that  this  mortality  can  be  lessened.  The  present  pro- 
cedure is  somewhat  as  follows:  During  a  hospital  period  of  from  five 
to  seven  days,  the  patient  is  given  a  total  of  6,000  to  10,000  millicurie 
hours.  After  the  local  reaction  has  subsided,  in  from  six  to  eight 
weeks,  she  is  given  a  thorough  radiation  with  high  voltage  x-rays. 


RESULTS. 

In  a  total  of  800  patients  treated,  more  than  two  years  ago,  there 
are  122,  or  40  per  cent,  who  are  clinically  well  for  periods  ranging 
from  two  to  seven  years.  Of  these,  99,  or  36.4  per  cent  are  clinically 
well. 
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Stcagcrt  Tregmaey  sad  Bbtk  after  X-ray  Treatment  of  the 
Eyoastous  Uterus."  Abstracted  in  The  American  Journal  of  Obctct- 
c*  and  Gynecology,  September,  1922,  No.  8,  page  384,  from  Schweit- 
lack*  Medicmischc  Wochensehrift,  1921,  li,  1084 
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GENERAL  CONSIDERATION. 


The  question  is  raised  as  to  whether  children,  normal  in  physical 
and  mental  development  may  be  born  to  a  mother  with  a  myomatous 
uterus  after  extensive  x-ray  treatment  for  the  myoma.  The  author 
cites  cases  where  apparently  healthy  children  were  born  after  the 
uterus  had  been  treated  for  myomata  almost  as  large  as  a  fetal  head 
and  the  myomata  had  disappeared.  The  explanation  offered  is  that 
probably  impregnation  bad  taken  place  before  treatment  or  close  to 
it  or  else  that  some  of  the  primordial  follicles  were  immune  to  the 
dosage  used  either  intrinsically,  or  that  they  were  buried  more  deeply 
in  the  ovary  and  were  not  reached.  He  suggests  that  amenorrhea 
may  come  on  a  month  or  two  before  actual  sterilisation  has  taken 
place.  In  the  event  of  other  complications  such  as  Basedow's  dis- 
ease the  dosage  may  be  varied  so  that  actual  sterilisation  does  not 
take  place  and  this  opens  up  the  possibility  of  temporary  steriliza- 
tion m  such  conditions  as  pulmonary  tuberculosis,  mental  diseases 
or  kidney  affections.  If  the  patient  be  already  pregnant  there  is  no 
definite  reason  to  expect  either  an  abortion  or  an  imperfectly  formed 
child.  Apparently  the  best  time  to  attempt  temporary  sterilisation 
is  in  the  first  half  of  the  intermenstrual  period  and  the  treatment  to 
be  at  a  single  sitting.  The  methods  are  too  uncertain  as  yet  to  be 
able  to  determine  the  length  of  such  temporary  sterility. 


Werner:  "A  Coatributkm  to  our  Knowledge  of  tke  Generative 
after  Baffium  and  Roentgen  Deep  Therapy."  Abstracted  in 
%ka  American  Journal  of  Rotntgenology  and  Radium  Therapy,  Janu- 
ry  1923,  page  82,  from  Munchen.  med.  Wchnschr.,  1921,  No.  25. 
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SUMMARY. 


Out  of  1,600  women  treated  by  radiation  for  metrorrhagia  or 
myomata,  17  became  pregnant  several  of  them  repeatedly,  so  that 
altogether,  24  cases  of  pregnancy  after  irradiation  were  observed. 
There  were  9  abortions  (8  of  these  were  unquestionably  induced), 
14  normal  births,  and  one  total  extirpation  of  the  uterus  on  account 
of  myoma.  Six  women,  who  for  many  months  had  become  ame- 
norrheic  owing  to  irradiation,  became  pregnant  again:  in  other  cases 
there  resulted  only  oligomenorrhea.  Of  the  14  children  born  alive, 
4  died,  one  immediately  after  birth,  3  at  the  age  of  one  year  from 
pneumonia  or  measles.  The  other  children  were  under  permanent 
observation.  Of  these.  8,  which  are  now  6  or  8  years  old,  are  16  per 
cent  below  the  normal  in  weight  and  8  per  cent  below  the  normal 
in  height.  Two  other  cases  were  irradiated  during  pregnancy;  in 
the  first  case,  4  roentgen  irradiations  were  given;  the  child  is  nor- 
mally developed;  in  the  other  case,  there  have  been  4  treatments 
intravaginally  with  30  to  50  mg.  radium  bromide,  each  treatment 
lasting  twenty-four  hours.  The  child,  which  was  born  at  term, 
weighed  only  2  kg.  and  was  lacking  in  fat;  its  skin  was  pale  yellow; 
it  is  now  three  years  old;  in  height  and  weight  it  corresponds  to 
two  years,  but  it  is  otherwise  healthy.  Irradiation  of  the  ovum  or  of 
the  embryo  may,  therefore  cause  injury  which,  however,  can  be  fol- 
lowed by  extensive  improvement  in  the  course  of  later  development. 


Stacy,  Dr.  Ltd*  J.  iTto  TwmAmmt  of  Bemiga  Conditions  of  the 
fcttb  with  RadtatV  Abstracted  In  the  Journal  of  RadMogf,  Janu- 
ry,  1928,  peg*  30,  from  the  Ammwn  /.  RoontgenoL,  9:668,  October, 
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SUMMARY  OP  TREATMENT. 


Dr.  Stacy  of  the  Mayo  Clinic  believes  that  radium  "  is  the  treat- 
ment of  choice  in  cases  of  monorrhagia  of  menopause  associated  with 
fibromyomas  not  exceeding  in  size  a  four  months'  pregnancy,  of  or  a 
fibrous  uterus,  in  which  the  possibility  of  malignancy  is  eliminated 
by  the  history  or  by  a  curettement.  Small  doses  of  radium  are 
indicated  in  a  few  carefully  selected  cases  of  menorrhagia  in  young 
women  of  the  child-bearing  age.  A  history  or  evidence  of  pelvic 
infection  is  a  contraindication  to  the  use  of  radium*  In  adenomyomas 
which  are  adherent  and  difficult  to  remove,  the  use  of  radium  is 
preferable  to  surgery.  Treatment  with  radium  relieves  the  symptoms 
in  certain  cases  of  pruritus  vulvae  and  in  kraurosis  associated  with 
pruritus*  Endocervkitis  continuing  after  an  abdominal  hysterectomy 
responds  satisfactorily  to  one  or  two  treatments  with  radium. 
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Herman,  Dr.  James:  Basalts  of  Radium  Therapy  in  Climacteric 
tSMHfcage*  Abstracted  in  the  Journal  of  Radiology,  January  1923, 
Igcj  31,  from  In&HtuU  of  Radium,  Stockholm,  Acta  Radiologica, 
tTO,  August,  1922. 
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SUMMARY  OF  TREATMENT. 

The  following  is  a  translation  of  the  author's  own  summary  of 
this  article: 

From  1916  to  1921  there  have  been  treated  at  the  Institute  of 
Radium  at  Stockholm,  49  cases  of  uncomplicated  climacteric  hem- 
orrhage. All  were  treated  by  radium.  Only  one  treatment  was 
given  in  41  of  these  cases,  80  were  intrauterine  and  11  were  vaginal 
applications.  In  seven  cases  two  treatments  were  given  and  in  one 
case  three  were  given. 


Results:    Amenorrhea  was  produced  in  32  cases  and  oligomen- 
orrhea in  16  cases.    One  case  was  unsuccessful. 
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Root,  J.  N.  MacB.  and  Rolleston,  H.  D.:  Asthma  and  Radium 
Menopause.  Abstracted  in  The  American  Journal  of  Obstetrics  and 
Gynecology,  September,  1922,  page  332,  from  The  British  Medical 
Journal,  January  7,  1922,  12-13. 
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CONCLUSIONS. 

The  authors  in  a  short  article,  including  the  citation  of  some 
cases,  draw  the  following  conclusions: 

1.  One  application  of  radium  may  bring  on  the  menopause  and 
may  be  substituted  for  operative  procedure. 

2.  The  method  may  cause  distress  and  even  dangerous  results. 


3.  Ovarian  extract  should  be  given  to  counteract  unpleasant 
symptoms  from  the  sudden  menopause. 

4.  They  advise  the  use  of  ovarian  extract  in  illness  at  the  time 
of  menopause  which  is  probably  due  to  ovarian  insufficiency. 

6.    Asthma  may  be  due  to  deficiency  of  the  internal  secretion. 
Ovarian  extract  is  occasionally  beneficial. 
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Gilbert,  William  Heary,  M.  D.  (Los  Angeles):  Uterine  Myomata 
nd  their  Treatment.  California  Stmt*  Journal  of  M edicm*,  January, 
.928,  No.  1,  page  7. 
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Most  gynecologists  believe  that  the  woman  under  40  is  not  a  fit 
subject  for  radiation  because  of  the  destruction  of  the  sex  glands  and 
the  premature  production  of  the  menopause.  I  believe  this  to  be  true 
irrespective  of  the  size  of  the  tumor.  In  a  general  way  we  can  say 
that  the  field  for  radiotherapy  is  the  woman  over  40  who  has  fibroids 
which  do  not  extend  to  within  three  inches  of  the  umbilicus.  The 
uterus  studded  with  myomatous  growths  and  very  irregular  In  outline 
is  not  a  fit  subject  for  radiation.  The  more  uniform  the  uterine  en- 
largement the  better  it  is  adapted  to  this  treatment.  The  class  of 
cases  designated  as  poor  surgical  risks  are  many  times  better  treated 
by  radiotherapy.  I  refer  to  cases  of  marked  secondary  anaemia  in 
the  woman  over  40.  Prolonged  bleeding  many  times  has  reduced  the 
hemoglobin  to  20  or  25  per  cent  and  made  the  surgical  risk  very  high. 
Then  again,  the  woman  with  cardiac  or  renal  disease  and  high  blood 
pressure  had  best  be  treated  by  radium  or  X-ray.  The  very  stout 
woman  or  the  woman  with  tuberculosis,  either  pulmonary  or  renal, 
should  be  treated  surgically.  All  tumors  extending  to  the  umbilicus  or 
above,  as  well  as  pedunculated  fibroids  should  not  be  raved,  but 
treated  surgically.  This  is  also  true  of  infected  or  suppurating  tum- 
ors and  thos*  that  are  necrotic  or  gangrenous.  Cystic  or  calcareous 
degeneration  is  another  indication  for  surgery.  Fibroids  complicated 
ovarian  tumors  or  infection  of  the  tubes  should  not  be  treated  by 
radiotherapy.  Rapidly  growing  fibroids  in  the  woman  over  40  should 
best  be  treated  by  radium  because  of  the  very  likely  possibility  of  sar- 
comatous degeneration. 

My  own  personal  experience  in  the  use  of  surgery  in  sarcoma  has 
been  anything  but  gratifying  and  I  am  inclined  to  the  belief  that 
radium  holds  out  more  hope  than  surgery. 

One  of  the  hardest  questions  to  decide  is  to  the  method  of  choice 
in  fibroids  complicated  by  carcinoma  of  the  body  of  the  uterus.  Of 
fibroids  complicated  by  carcinoma  of  the  cervix,  there  is  but  one  meth- 
od of  treatment  that  holds  out  any  ray  of  hope  and  it  is  in  radium. 
I  hardly  think  at  the  present  time  I  would  operate  carcinoma  of  the 
cervix  whether  it  was  complicated  by  fibroids  or  not,  but  of  carcinoma 
of  the  body  I  am  inclined  to  believe  I  would  make  a  radical  hyster- 
ectomy and  follow  it  by  long  and  deep  X-ray  treatments  of  very  high 
voltage. 

Another  class  I  desire  to  refer  to  is  where  the  tumor  is  incar- 
cerated in  the  pelvic  cavity  and  it  enroaches  upon  the  bladder  and 
rectum.  The  broad  ligaments  in  these  cases  are  almost  completely 
obliterated  and  it  is  a  difficult  matter  to  adlust  clamps  so  as  to  control 
hemorrhages.  Here  I  have  seen  considerable  shrinkage  and  one  case 
a  cure  effected  by  the  use  of  X-ray. 

Practically  all  cervical  fibroids  should  be  removed  surgically. 
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Matthews,  Harvey  B*  M.  R,  F.  A.  C  S«  (Brooklyn,  N.  Y.) :  Ka- 
linin in  Non-malignant  Uterine  Bleeding. '  The  Medical  Timet*,  Jan- 
ary9  1923,  12-23. 
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INDICATIONS  AND  LIMITATIONS 

As  experience  with  the  use  of  radium  has  increased,  its  indications 
and  limitations  are  gradually  becoming  better  understood.    It  is  now 
certain  that  in  practically  100  per  cent  of  the  cases  of  uterine  bleed- 
ing of  non-malignant  origin,  where  there  is  no  complicating  pelvic 
pathology,  that  the  bleeding  can  be  controlled  by  the  judicious  use  of 
radium.   (Clark  &  Keene,  J.  A.  M.  A.;  79;  Aug.  12,  1922;   546;   Frank. 
W.  VA.  Med.  Jour.;  16;  May,  1922;  432;  Matthews,  H.  B.,  N.  Y.  State 
Jour.  Med.;  22  Dec,  1922).    It  constitutes,  in  fact,  the  treatment  of 
election  in  a  large  proportion  of  these  cases,  and  while  radium  should 
not  entirely  supplant  surgery  in  the  management  of  non-malignant 
uterine  bleeding,  I  do  not  hesitate  to  state  that  hysterectomy  or  other 
more  or  less  mutilating  operation  is  absolutely  contra-indicated  in  the 
uncomplicated  straight-forward  cases  of  intractable  uterine  bleeding 
due  to  small  fibroids,   myomas,  fibrosis  uteri,  chronic  metritis  and  the 
so-called  myopathic,  idiopathic  or  essential  forms  of  uterine  bleeding. 
If  these  statements  are  true,  it  would  seem  that  very  gynecologist  and 
every  general  surgeon  doing  gynecology  should  have  access  to  suffi- 
cient radium,  say  100  to  150  mg.,  to  carry  out  this  form  of  treatment. 
Furthermore,  it  must  be  apparent  that  such  treatment  to  be  successful, 
requires  that  the  selection  of  cases  suitable  for  radiation  remain  in 
the  hands  of  those  who  have  had  special  training  in  gynecological 
diagnosis  as  well  as  radium  therapy.    The  indiscriminate  intrauter- 
ine use  of  radium  cannot  be  too  strongly  condemned,  in  as  much  as 
such  practice  can  only  bring  discredit  to  a  very  valuable  therapeutic 
agent 


Bailey,  H.,  and  H.  J.  Bagg  (New  York):  Vulval  and  Vaginal 
Cancer  Treated  by  Filtered  and  Unflltered  Radium  Emanation.  Amer. 
Jour,  of  Obstetrics  and  Gynecology.  Dec,  1921,  Vol.  2,  No.  6.  Abst 
in  J.  A.  M.  A.    Jan.  14,  1921,  p.  145. 
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"Bailey  and  Bagg  state  positively  that  the  original  lesion  in 
vulval  cancer  may  be  eliminated  completely  without  loss  of  any  con- 
siderable amount  of  normal  tissue  and  with  comparatively  little 
pain  by  the  use  of  imbedded  radium  emanations.  Wherever  possible, 
the  radium  tubes  surrounding  the  lesion  are  inserted  through  normal 
tissue.  The  imbedded  radium  produces  a  prolonged  gradual,  reactive 
inflammation  which  is  effective  in  checking  the  extension  of  the  dis- 
ease. The  experience  with  various  doses  of  unflltered  radium  emana- 
tion has  shown  that  if  the  tubes  are  of  5  mc.  strength,  the  elimination 
of  the  tumor  is  associated  with  extensive  sloughing  and  prolonged 
and  serious  discomfort.  Whereas  the  smaller  dose  of  about  0.5  mc. 
accomplishes  as  much  for  the  removal  of  the  growth,  and  yet  without 
sloughing  and  with  little  pain.  Except  in  the  most  minute  lesion 
it  is  not  possible  to  arrange  the  placing  of  the  tubes  so  that  all  the 
cancer  cells  are  effectively  radiated.  Filtered  radium  to  farther 
check  the  growth  of  the  injured,  or  partly  damaged  cells,  is  necessary 
as  an  adjunct  to  the  implantation  of  bare  tubes  in  vulval  and  vaginal 


. 


Degrais,  Dr.  P.  (Puis) :  Curietherapy  (Radiumtherapy)  In  Vul- 
mx  Vegetations  During  Pregnancy.  Published  in  the  Canadian 
Practitioner,  February,  1922,  pp.  47-49. 
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TECHNIQUE. 

The  method  of  treatment  differs  accordingly  as  the  affected  areas 
are  vulvar  or  vaginal. 


VULVAR  VEGETATIONS. 

In  these  conditions  we  use  flat,  glazed  applicators.  To  many 
these  applicators  may  have  nothing  but  a  pre-historic  interest,  but 
nevertheless,  they  are  indispensable  in  the  equipment  of  the  Curie- 
therapist,  although  many  doctors  consider  that  the  only  radium 
treatment  of  value  is  obtained  from  the  use  of  tube,  and,  especially 
of  needles.  Certainly  the  handling  of  fiat  applicators  requires  much 
skill,  for,  in  them,  the  radium  is  naked  and  one  gets  the  benefit  of 
all  the  rays  without  the  constant  screen  which  is  present  in  the  cas- 
ing of  the  tubes  and  needles.  For  this  screen  absorbs  as  much  of  the 
radium  rays  as  8.2%  of  the  beta  rays  which  are  considered  useless, 
because  of  their  causticity.  But  this  is  not  true  any  more  of  beta 
rays  than  of  gamma  rays.  The  greater  number  of  the  former  and 
their  weaker  penetration  are  such  that  an  error  in  dosage  results  in 
superficial  phenomena,  which  bring  discredit  to  the  rays,  while  the 
fault  really  lies  in  the  fact  that  the  dose  has  been  wrongly  apportioned. 
It  is  for  this  reason  that  we  emphasize  the  fact  that  the  use  of  beta 
rays  requires  more  skill  and  more  experience  than  the  use  of  gamma 
rays.  The  whole  thing  is  a  question  of  the  dose,  time  of  exposure, 
and  also  the  inherent  sensitiveness  of  tissues  which  differ  widely 
in  different  regions. 

Those  arguments  which  urge  disfavor  of  the  practicability  of 
the  use  of  glazed  applicators  are  not  in  any  way  sufficient  to  cause 
their  discontinuance. 

Every  radiumtherapist  should  know  how  to  make  use  of  the 
radium  rays  which  are  most  suited  to  the  cellular  modifications  of 
the  tissues  in  question. 

As  a  matter  of  fact,  it  has  been  found  that  morbid  growths  of 
the  skin  disappear  rapidly  under  extensive  surface  raying  which  has 
been  shown  to  be  the  best  treatment  for  vulvar  vegetations. 

In  these  conditions  we  use  applicators  4  cm.  square  containing 
10-mgm.  of  radium  bromide,  and  they  are  left  in  position  for  three- 
fourths  hour  to  one  hour  according  to  the  depth  of  the  growths.  The 
applicator  is  covered  with  a  thin  sheet  of  "English  leaf/'  for  the  pur- 
pose of  protection. 

In  the  case  of  vegetations  with  a  large  base,  or  if  a  caustic  treat- 
ment has  been  used  which  has  produced  slight  cicatricial  tissue,  we 
prefer  to  make  use  of  a  thin  filter;  thanks  to  this,  without  fear  of  a 
reaction,  we  can  prolong  the  application  and  allow  the  rays  to  act  for 
a  longer  period  on  the  deeper  areas  of  the  skin. 
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Degrais,  Dr.  P.  (Paris) :  Curietherapy  (Radfamtherapy)  In  Vul- 
var Vegetations  During  Pregnancy.  Published  in  the  Canadian 
Practitioner,  February,  1922,  pp.  47-49. 
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The  same  applicators  as  the  above  are  used  with  a  screen  of  0.1 
mm.  of  lead  (English  leaf).  The  time  of  application  varies  from 
three  to  five  hours,  according  to  the  depth  of  the  growth. 

The  areas  of  healthy  skin  between  the  growths  are  protected  with 
lead  0.5  mm.  thickness,  while  the  growths  can  be  covered  with  the 
apparatus  described  above. 


VAGINAL  GROWTHS. 

As  it  is  difficult  to  use  glazed  applicators  in  this  location,  we 
use,  though  somewhat  reluctantly,  radium  tubes  containing  25-milli- 
grams  of  radium  bromide. 

We  prefer  tubes  which  have  a  casing  of  0.8  mm.  of  platinum  sur- 
rounded by  a  covering  of  gauze;  we  give  an  8  hours9  application  in 
one  or  two  treatments. 

Following  these  treatments,  disintegration  of  the  vegetation  is 
effected  without  any  reaction  and  three  or  four  weeks  after  the  con- 
clusion of  the  applications  the  genital  region  has  resumed  a  normal 
appearance,  and  the  disturbances  incident  to  the  growths  have  dis- 
appeared with  them. 

We  are  therefore,  in  possession  of  a  method  which  is  able  to 
bring  about  the  disappearance  of  a  condition  which  is  apt,  in  its  con- 
sequences, to  cause  trouble  in  the  course  of  pregnancy  and  delivery, 
without  bringing  with  it  any  danger  in  any  way  to  the  nervous 
equilibrium  which  is  in  a  precarious  condition  in  the  pregnant  women. 

For  these  reasons  it  seems  to  us  that  Curietherapy  of  malignant 
growths  of  the  vulva  should  be  more  widely  used;  the  object  of  this 
paper  is  to  strongly  advocate  such  treatment. 
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PERSONAL  SAFETY  FOR  THE  OPERATOR. 

LOCAL  EFFECT: 

The  important  thing  for  radium  workers  to  consider  is  the  re- 
peated short  dose  effect  of  radium  rays  and  the  changes  that  will 
occur  in  normal  tissue  when  this  effect  is  disregarded.  A  technic 
for  the  radium  worker  must,  then,  include  a  plan  designed  to  pre- 
vent repeated  digital  contact.  If  such  a  plan  (see  writer's  sugges- 
tions in  article  on  the  "Technic  of  Preparing  Radium  Tubes  and 
Needles  for  Therapeutic  Use")  is  not  rigidly  followed,  loss  of  tactile 
sense,  distorted  finger  nails,  more  or  less  fibrosis  of  finger  ends  and 
radium  keratosis  will  result. 

Ordinary  screening  (radium  screened  to  cut  out  all  primary  and 
secondary  beta  rays)  does  not  offer  a  great  amount  of  protection  for 
the  one  who  must  handle  radium  frequently.  One  of  the  most 
obstinate  burns  I  have  ever  seen  was  produced  by  carrying,  a  short 
time  daily  for  a  period  of  about  six  months,  a  heavily  screened  fifty 
milligram  tube. 

It  is  true  that  gamma  rays  may  be  absorbed  sufficiently  to  prac- 
tically eliminate  this  danger.  To  accomplish  this,  however,  the  neces- 
sary metallic  material  (two  inch  thickness  of  lead,  will  absorb  almost 
94%  of  the  gamma  rays)  would  be  cumbersome;  therefore,  any  pro- 
tective technic  should  be  based  on  the  other  alternative,  "distance 
effect" 

GENERAL  EFFECT: 

It  is  established  beyond  question  of  doubt  that  a  systemic 
effect  is  produced  by  repeated  absorption  of  gamma  radiation.  I 
believe  certain  individuals  are  especially  susceptible,  but  there  is  no 
way  to  determine  this  point  in  advance,  nor,  do  we  know  just  how 
little  or  how  much  exposure  will  produce  systemic  changes.  In  a 
series  of  blood  examinations  made  on  men  exposed  daily  to  large 
amounts  of  radium,  no  abnormalities  have  been  noted.  Some  of 
these  men  have  been  exposed  for  a  period  of  five  or  six  years,  but 
every  man  examined  has  taken  extraordinary  measures  of  pro- 
tection. Cases  are  reported  (see  "Radium/1  July- August  issue,  1921), 
however,  where  grave  changes  have  taken  place;  therefore,  the  radium 
worker  must  make  "General"  as  well  as  "Local  Protection"  a  constant 
part  of  his  technic.  In  screening  or  otherwise  handling  radium,  a 
protective  stand  should  be  used  (lead  plates  two  inches  thick),  and 
when  this  is  not  possible,  the  radium  should  be  held  away  from  the 
body.  When  the  radium  is  not  being  used  it  should  be  stored  at 
some  distance  from  the  worker — the  greater  this  distance  the  bettei. 

SAFETY  OF  THE  RADIUM 

During  the  past  three  or  four  years  some  thirty  tubes  and 
needles  have  been  lost  or  broken.  While  most  of  the  radium  has 
been  recovered,  it  indicates  that  care  in  handling  is  not  given  proper 
consideration.  When  radium  is  lost  it  indirectly  affects  all  radium 
owners;  for  how  long  will  insurance  premiums1  remain  at  a  rea- 
sonable figure  if  such  losses  continue? 

Aside  from  this  factor  there  is  considerable  expense  and  loss  of 
time  in  tracing,  extracting  and  re-tubing  the  material. 

(1)  Since  this  article  has  been  written  the  rate  has  increased 
from  two  to  three  per  cent. 


^Mechanical  strength  should  be  the  first  consideration  in  a  radium 
(metal  tube  containing  glass  tube)  or  needle,  but  present 
.peutic  utility  demands  compactness  to  the  point  of  frailness, 
*quently  the  operator  must  exercise  greater  care  in  handling 
and  introducing  needles.  Surgeons  working  with  ordinary  in- 
Bive  instruments  should  be  especially  mindful  of  their  radium 
eJ*v*ix»ment,  keeping  tube  forceps,  special  radium  needle  holders,  etc., 
*v~^-»  in  a  separate  instrument  tray, — this  to  lessen  the  dangers  of 
fiTK'&sjjhig  radium  capsules  or  needles  with  other  than  the  instruments 
5^^<i«  for  that  special  purpose.  Furthermore,  radium  needles  should 
"fee  plunged  into  dense  tissue  without  first  making  a  track  with 
^  sharp  cutting  instrument. 


"The  majority  of  patients  and  lay  attendants  do  not  grape  the  fact 
*5^**     radium  applicators  are  something  above  the  ordinary,  and  they 
^Uld  not  be  trusted  to  look  after  the  safety  of  the  radium.    All  cap- 
stock  screens  and  needles  are  constructed  so  that  they  may  be 
fastened  to  the  patient  ami,  of  course,  should  be  fastened 
^Vendently  of  the  dressings.     If  the  operator  neglects  this  part 
femis  technie,  the  patient  cannot  be  blamed  if  a  tube  slips  away 
■mm  its  moorings  and  becomes  lost.    To  impress  patients,  lay  at- 
t^vm^Lants,   nurses  and   resident   physicians   with   the   significance   of 
~i*enm  applications,  it  is  suggested  that  all  external  dressings  be 
»led  with  a  sticker  upon  which  the  word  "Caution"  is  printed.  For 
work,  the  adhesive  plaster  used  to  fasten  the  external  safety 
ig  may  be  marked  (red  ink)  with  the  same  caption. 


In  clinical  or  hospital  work,  the  radium  is  frequently  removed  by 
assistant  or  nurse.     The  party  removing  the  radium  should  be 
*€nt  at  the  time  the  applicator  is  placed  and  upon   removing, 
^YfccmJd  be  required  to  place  all  screens,  dressings,  adhesive  plaster, 
^*^»»  etc.,  in  a  specific  place  until  the  owner  checks  up  the  capsules 
°*     needles  used  in  the  application.     So  many  capsules  have  been 
^turwii  away  with  soiled  dressings,  that  a  special  container  for  soiled 
<*J^««iftg8  from  radium  patients  should  be  provided.    This  container 
'honk!  have  a  distinctive  mark  or  a  spring  lock,  and  contents  should 
5j*    he  removed  until  all  capsules  or  needles  have  been  checked  by 
,Be  operator. 
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CARE  OF  CAPSULES.  TUBES  AND  NEEDLES 

ne  '  have  been  astonished  to  see  how  many  otherwise  careful  workers 
DiJE/^t  the  cleansing  of  their  capsules,  needles,  plaques  and  screens. 
jn  %\**ot  only  means  danger  of  infection,  but  it  will  cause  deterioration 
thrto.  t^m  me^  W&M*  Radium  equipment,  I  believe,  should  include 
alctS?  small  wide  mouth  bottles,  one  to  contain  benzine  or  ether,  one 
InVwJ40^  (°r  other  non-corrosive  germicide)  and  one  containing  sterile 
°*^c*ting  oil. 

£_  After  capsules  (glass  tubes  should  not,  as  a  rule,  be  removed 
s^^^  silver  capsule)  or  needles  are  removed  from  a  patient,  they 
l^^^ld  be  dipped  in  the  benzine  to  remove  dried  secretions,  etc.,  and 

i^J  in  the  alcohol.    Dry  by  rolling  (with  forceps)  on  sterile  gauze. 

^    **ip  in  the  sterile  oil  will  keep  metal  parts  in  good  condition  and 

P^^Vent  sticking  in  screens  or  containers. 

Before  using  on  patient,  the  same  procedure  is  followed  with  the 

♦v!?^on  °*  *^e  °^  immers*on'    When  needles  are  to  be  introduced 

*"**?  may  be  dipped  for  a  short  time  in  boiling  water.     Metallic 

^^teQns  should  be  boiled  before  using  and,  after  using,  boil  and  im- 

TQerse  in  sterile  oil  before  putting  away.    Rubber  screens  should  also 

fc  boiled  before  and  after  using. 


■-■ >.  :....! 
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DISADVANTAGES  OF  RADIUM  NEEDLES. 

♦_  -      JBecause  of  the  increasing  popularity  of  metallic  needles  con- 
T^^^ing  radium  element,  it  may  be  well  to  point  out  some  of  their 

**-*.  2S  A*  ^^  wanfaMAo 
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-  Hesults  of  the  work  at  the  Memorial  Hospital,  New  York,  with 

*_  ^  use  of  buried  emanation  tubes,  lead  to  the  suggestion  that  needles 
ining  small  amounts  of  radium  clement  might  also  be  employed. 
emanation  tubes  contain  from  0.5  to  2.0  millicuries  of  emanation 
j  and  the  use  of  one  such  tube  per  cubic  centimeter  of  tissue 
J\s"**aJly  gives  a  destructive  dose  of  rays.  Each  millicurie  of  emana- 
J-**3**.  on  complete  decay  emits  a  total  of  132  millicurie  hours  of  radia- 
tion, and  this  dosage  corresponds  to  from  66  to  264  millicurie  hours 
J*^**  centimeter  of  tumor  tissue.  The  bulk  of  1  mdllicurie  of  emana- 
'**>»!.  is  0.0006  cubic  millimeters,  whereas  the  bulk  of  1  milligram  of 
^"^<iiiim  element  in  the  form  of  nearly  pure  dense  sulfate  is  approxi- 
t^ely  0.5  cubic  millimeters.  The  emanation,  by  reason  of  its  tran- 
value,  can  be  placed  in  a  hair-like  glass  tube  0.3  mm.  in  diameter 
3  mm.  in  length.  Radium  salts,  on  account  of  their  great  value, 
be  placed  in  suitably  strong  capsules,  so  that  the  dimensions 
s.  10  to  12.5  milligram  needle  are  28  mm.  in  length  and  1.75  mm. 
diameter — the  radium  occupying  a  space  10  to  12  mm.  in  length 
t*e  rear  of  the  point. 

The  metallic  needle  containing  radium  salts  does  not  emit  the 

**e  proportion  of  beta  rays  that  come  from  the  small  glass  emana- 

*x    tube.     There  can  be  no  question  that  the  beta  rays  from  the 

ion  tube  play  an  important  part  in  the  result  obtained.  Neglect- 

this  difference  in  action,  if  the  same  dosage  is  to  be  employed 

ii  the  metal  needles  are  used,  the  extensive  trauma  produced  by 

sorting  a  large  number  of  these  needles  is  not  warranted  by  the 

^in  made  through  greater  distribution.     This  fact  has  resulted  in 

^e     general  employment  of  needles  containing  10  to  12.5  milligrams 

of     x-adium  element  rather  than  the  smaller  amounts.     For  example: 

*^   Sk.  number  of  such  needles  are  used  1  centimeter  apart  in  the  tumor 

rnass,  the  average  dose  of  132  millicurie   hours   per  centimeter  of 

tissiie  can  be  obtained  by  having  a  10  milligram  needle  in  place  for 

13     liours,  or  a  12.5  milligram  needle  in  place  for  about  10  hours. 

The  removal  of  the  needles  after  such  a  length  of  time  is  a 
matter  of  no  great  difficulty,  whereas,  it  becomes  increasingly  diffi- 
wlt  as  the  time  of  application  increases,  owing  to  repair  of  tissue 
along  the  track  of  insertion.  The  use  of  a  5-milligram  needle  would 
mvx>lve  exposure  of  25  hours  or  longer  to  give  the  same  dosage,,  and 
«  ,3  largely  for  this  reason  that  the  use  of  such  needles  becomes 
"^^vantageous. 

ft  y.-v^Gedles  containing  small  quantities  of  radium  element  have  the 
^VP^her  disadvantage  in  cavity  work  of  making  bulky  applicators 
*!iei*   grouped  to  make  the  dose  equivalent  to  that  of  the  glass  cap- 

Aji  erroneous   idea  that   is  frequently   encountered  is   that  by 

£t°uPing  needles  on  a  fiat  surface,  there  is  obtained  the  equivalent 

°  a  tglazed  surface  plaque.    This  is  not  true,  because  the  wall  thick- 

tlft£  needle  (0.4!  mm.)  absorbs  over  Bl'A  of  the  hard  beta  rays 

;Je  ^y8  th**  are  so  frequently  and  so  advantageously  employed  in 

£ur&ee  work.    Furthermore,  the  radium  salt  fills  only  a  part  of  the 

length  0f  the  needle  (10  to  12  mm.  back  of  the  point)  and  this  fact 

must  be  considered  not  only  in  grouping  the  needles,  but  in  placing 

theft  in  such  localities  as  the  inner  canthus  of  the  eye. 


SCREENING. 

GENERAL: 

The  fundamental  principles  of  screening  should  not  be  sacrificed 
for  convenience  in  placing  radium.  Ordinary  screening  (screening 
to  eat  out  primary  and  secondary  beta  rays)  should  not,  under  ordin- 
ary circumstances,  be  omitted  in  long  cavity  applications.  Secondary 
beta  ray  screening  should  not  be  omitted  under  any  circumstances, 
the  exception  being,  of  course,  where  using  buried  needles.  When  a 
concentrated  action  is  to  be  avoided,  "distance  screening"  should  be 
employed.  That  a  distance  of  from  2  to  5  mm.  will  materially  lessen 
this  concentrated  effect,  is  amply  demonstrated  in  uterine  work. 

SCREENING  RADIUM  CAPSULES: 

Capsules  containing  25  to  100  milligrams  of  radium  are,  as  a 
rule,  placed  in  a  silver  capsule  of  0.5  mm.  wall  thickness,  thus  ab- 
sorbing 97%  of  the  hard  primary  beta  rays.  To  absorb  the  remain- 
ing beta  rays,  1.0  mm.  of  brass  is  used,  brass  being  selected  because 
of  its  mechanical  fitness.  To  absorb  the  secondary  beta  rays,  cover 
the  brass  screen  with  some  thin  non-conducting  material,  such  as 
robber  or  paper.  When  distance  is  desired,  secure  the  distance  by 
interposing  a  non-conducting,  material  such  as  rubber,  wood,  felt, 
gauze,  paper,  etc. 

SCREENING  RADIUM  NEEDLES: 

The  wall  thickness  of  standard  needles  is  0.4  mm.— cutting  out 
&7%  of  the  hard  beta  rays.  When  needles  ore  introduced  into  tissue, 
no  attempt  is  made  at  further  screening.  When  used  otherwise,  they 
must  be  screened  as  above  described,  1  mm.  of  brass  being  sufficient 
for  the  complete  absorption  of  the  primary  beta  rays. 

GENERAL  POINTS  INFLUENCING  TECHNIC. 
AGE  OF  PATIENT: 

Young  patients  with  malignancy  require  more  intensive  radia- 
tion than  is  the  case  with  an  identical  condition  in  patients  past 
middle  life. 

TEMPERATURE: 

Patients  with  temperature  indicating  an  acute  infection  should 
not  be  rayed,  at  least  until  it  has  been  ascertained  that  the  infection 
is  not  located  in  the  vicinity  where  the  radium  is  to  be  applied.  Tem- 
perature elevation  during  a  cavicy  application  is  an  indication  for 
removal  until  the  exact  cause  of  temperature  is  determined. 

PAIN  AND  TENDERNESS: 

Acute  pain  or  tenderness  in  the  fallopian  tube  or  ovaries  re- 
quires careful  investigation  before  radiation.  This  rule  applies  to 
all  cases  not  associated  with  malignancy. 

BLOOD  PICTURE: 

Patients  with  a  low  white  cell  count  or  presenting  symptoms  of 
anaemia  should  receive  divided  dosage,  with  at  least  twenty-four 
hour  intervals. 
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OF  LESION  TO  BE  RAYED: 

.  "Xhe  radiation  includes  not  only  the  ulcerated  surface  but  all  the 

m<"H*ated  area,  and,  in  most  cases,  the  area  of  draining  lymphatics. 

C^ABACTER  OP  SURROUNDING  TISSUE: 

___  Xesions  located  in  tissue  containing  numerous  blood  vessels  and 
*y  **vpliatics  should,  as  a  rule,  receive  radiation  only.  If  surgery  is 
t*>  l>e  had  or  many  needles  to  be  introduced,  it  may  be  well  to  give 
a     siurface  radiation  first. 

A.RACTER  OP  LESION: 

Generally  speaking,  rapidly  growing  lesions,  having  young  blood 
Is,  etc,  are  radiation  cases  only.     In   slowly   growing  tumors, 
is  frequently  combined  with  surgery. 


^S^HTVIOUS  TREATMENT: 

Previous  treatment  has  altered  tissue,  and  such  cases  may  require 
r  or  leas  amount  of  radiation  than  one  would  ordinarily  give. 

AND  BLADDER  IRRITATION: 

In  long  implications  to  the  cervix,  the  bladder  and  rectum  must 
unpty.    The  vagina  should  be  carefully  packed  with  gauze,  not 
Jy  to  hold  the  radium  tubes  in  place,  but  to  increase  the  distance 
een  the  radium  tubes  and  the  walls  of  the  vagina. 


_>ID  PROLONGED  RADIATION  OF  NON-MALIGNANT  CASES 
x**    TTHE  CHILD-BEARING  PERIOD: 

Radiation  within  the  uterine  canal  with  amounts  over  25  milli- 


*rF^xsis  for  longer  periods  than  six  hours  may  produce  a  suppression 
x    Haenstruation. 


•j>.  Some  patients  experience  nausea  while  radium  is  in  the  uterus. 
JW*^  effect  may  be  mechanical,  due  to  the  presence  of  a  foreign  body, 
0l.  ^^Mch  case  relief  will  not  be  had  until  the  radium  tube  is  removed; 
tv.*  **  may  be  a  general  radioactive  sickness.  At  the  present  time 
^    nature  and  treatment  of  this  condition  is  not  well  understood. 


CATORS: 


Pic*  M*ny  so-called  universal  applicators  are  in  use,  but  their  em- 
g  °3rment  tends  to  lessen  the  study  of  individual  case  requirements. 
Qf  parity  work  an  applicator  that  produces  an  unnecessary  amount 
*x  "ion  while  in  place,  causes  damage  by  increasing  the  radium 


C°>mtA-INDICATIONS : 

Pedunculated  fibroids,  fibroids  causing  acute  pressure  symptoms, 
any  acute  inflammatory  process,  particularly  in  the  tubes  and 
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GENERAL  SUGGESTIONS  IN  APPLYING  RADIUM 

PREPARE  THE  PATIENT  AS  CAREFULLY  AS  FOR  OPERATION: 

Tissue  subjected  to  radiation  has  less  resistance  to  ordinary  in- 
fection; therefore  the  parts  to  be  rayed  should  be  properly  prepared. 
STERILIZE  YOUR  CAPSULES  NEEDLES,  SCREENS,  ETC. 

Radium  tubes  are  frequently  placed  for  long  periods  of  time  in  or 
on  tissue  of  lowered  resistance;  therefore,  they  should  be  surgically 
dean  when  applied. 

DO  NOT  BOIL  OR  USE  DRY  HEAT  TO  STERILIZE  SILVER  CAP- 
SULES CONTAINING  RADIUM  IN  GLASS  TUBES: 

Use  carbolic  acid,  alcohol,  ether,  etc.  The  metal  and  rubber 
screens  should  be  boiled.  Needles  may  be  dipped  in  boiling  water. 
Since  the  needles  are  soldered,  intense  heat  must  be  avoided. 

DO  NOT  SACRIFICE  SCREENING  FOR  EASE  IN  APPLICATION 
UNLESS  IN  A  DESPERATE  CASE: 

The  action  of  the  beta  rays  on  the  endometrium,  for  instanc, 
may  be  so  severe  as  to  cause  a  uterine  discharge  for  some  time  after 
radiation. 

PREVENT  ADHESION  AND  CONTRACTION  OF  VAGINA  AFTER 
RADIATION: 

In  extensive  radiation  of  the  cervix  and  vagina,  adhesions  and 
contractions  may  result  To  lessen,  give  patient  a  daily,  mild,  an- 
tiseptic douche  during  the  reaction  period  and  for  some  time  after 
reaction  has  subsided. 

DO  NOT  FAIL  TO  FASTEN  TUBES  SECURELY: 

Frequently  tubes  and  needles  are  lost  because  they  drop  from 
under  the  dressing,  or  are  taken  away  from  the  dressing.  Fasten 
your  tubes  with  a  heavy  silk  ligature  and  secure  them  independently 
of  the  dressings. 

TO  AVOID  A  BURN: 

In  prolonged  raying  through  skin  surface  and  over  scar  tissue, 
use  from  one-fourth  to  one  inch  distance,  securing  the  distance  by 
interposing  a  non-metallic  substance. 

Frequently  it  is  impossible  to  avoid  burning  the  tissue.  This 
is  especially  true  of  the  mucous  membrane  of  the  mouth.  It  is  ad- 
visable to  give  the  patient  a  mild  antiseptic  mouth  wash  to  be  used 
at  frequent  intervals.  If  on  the  skin  surface,  a  simple  ointment  may 
be  employed.  Frequently,  however,  the  pain  cannot  be  relieved  with 
any  external  application  until  the  reaction  is  over.  In  severe  burns 
on  the  skin,  fulgurate  to  secure  healthy  granulations,  and  follow  with 
akin  graft 

GENERAL  CARE  OF  THE  CANCER  PATIENT: 

Remember  that  the  cancer  patient  is  ill,  desperately  ill,  and 
should  be  given  the  benefit  of  anything  such  as  rest,  diet,  fresh  air, 
etc.,  that  will  build  up  resistance.  Proper  care  of  the  local  lesion 
is  essential. 
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RADIUM  APPLICATIONS  IN  MALIGNANCY. 
SKIN  LESIONS: 

Radium  is  the  agent  of  choice  in  skin  cancer.  When  the  perios- 
teum is  involved,  the  prognosis  is  not  so  good.  When  hone  is  in- 
volved, destruction  of  the  involved  area  by  surgical  measure  is  to  be 
considered  in  conjunction  with  radiation.  Melano-epithelioma  yields 
only  palliative  results.  Several  cases  have  been  reported  recently  in 
^hich.  intensive  radiation  has  apparently  given  results  in  this  con- 


LIP: 

Radiation  to  the  local  lesion  and  over  draining  lymphatic  with 
x-ray  over  the  entire  chest.  Reports  seem  to  justify  the  claim  that 
radium  is  superior  to  surgery  in  early  cases. 

LINGUAL  AND  BUCCAL  MEMBRANES: 

1  Buried  needles  are  used  when  possible,  and  one  treatment  to 
local  lesion  given.  When  surface  applications  are  necessary,  dental 
Impression  compound  is  being  used  to  hold  tubes  in  place.  Draining 
lymphatics  are  always  rayed  with  radium,  and  x-ray  applied  to  the 
ei*t£re  chest.  In  recurrent  cases  with  large  glands,  the  glands  are 
*°*netimes  rayed  and  then  removed. 

A^TRUM: 

f  Bemove  as  much  of  the  involved  tissue  as  possible  with  heat 
^*olciering  iron)  and  then  ray.  This  technic  seems  to  be  giving  the 
°e*t  results. 

°*3SOPHAGUS: 

fxtli    ^tatfum  is  the  best  palliative  agent.    These  cases  must  be  care- 
Xi^*  studied  before  application  in  order  to  place  radium  accurately. 

ACH  AND  INTESTINAL  TRACT: 
^Ko  satisfactory  method  of  applying  radium  has  been  advanced. 


^^        ^Palliation  is  aim  in  this  case.    Colostomy  will  assist  in  placing 
t^^£      radium  and,  by  removing  feces,  lessen  irritation  to  the  parts 
<*^Z**3?  rayed.    In  advanced  cases,  patient  should  be  told  of  the  dis- 
^*^orts  of  colostomy. 


AST: 


Wi„  Early  cancer  of  the  breast  is  considered  surgical,  followed  by 
>v**iation.  Radium  has  made  seemingly  inoperable  cases  operable. 
Y**\Y  in  terminal  cases  is  radium  alone  employed,  and  then  for  its 

«**uative  effect.    The  best  time  for  prophylactic  radiation  is  a  ques- 

™*a  that  must  be  decided  for  the  individual  case. 

FALLOPIAN  TUBES  AND  OVARIES: 

Not  satisfactory. 
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Removed  by  surgery  if  early,  and  radium  tubes  or  needles  buried 
3fct.  time  of  operation.  If  inoperable,  may  be  treated  by  the  use  of 
radium  needles  via  perineum,  rectum  or  suprapubic,  or  the  cross-fire 
method  via  rectum  and  urethra. 

BLADDER: 

Each  case  should  be  carefully  studied  as  to  the  best  method  of 
approach.  Suprapubic  operation  offers  the  best  method  of  placing 
radium  and  should  be  done  when  possible. 

FUNDUS: 

_  Early  cancer  of  the  fundus  is  surgical  after  radiation  if  the 
Patient  is  in  condition  to  stand  a  radical  operation;  otherwise  it  is  a 
case  for  radium  only;  and  no  case,  however  severe,  should  be  denied 
the  palliative  benefit  of  radium.  In  terminal  cases,  great  care  must 
^  taken  in  radiation. 

CERVIX: 

Cancer  of  the  cervix  is  in  all  stages  a  radium  case. 

SARCOMA: 

Xn  posterior  nasal  space  and  tonsil,  radium  is  the  agent  of  choice; 
other  localities,  surgery  and  radium. 

OSTEOSARCOMA: 

Combination  of  surgery,  x-ray  and  radium. 

LYMHaos  ARCOM  A : 

Ifcadium  is  the  agent  of  choice.    Give  surface  radiation  before  in- 
troducing needles. 

PRE-CANCEROUS  CONDITIONS 
^^OjlakIA: 

^*-^4ium  is  the  best  agent. 

G*£S  UsteD  MOLES: 

^^ium  is  used  when  lesion  shows  signs  of  degeneration. 

NON-MALIGNANT   CONDITIONS 

COSM^.-TK;  RADIATION: 

^^^  greatest  care  must  be  taken  in  conditions  being  removed  for 
cosme^x^  purposes.    Give  so-called  port  wine  stains  the  utmost  care 
^^  a  Y^ation.    To  secure  a  perfect  result  in  such  cases  is  the  most 
diifctf^t  task  of  radium  work. 

Y\B*0lM: 

V±  uterine  fibroids  (in  forty  per  cent,  of  the  cases),  radium  is  the 
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^t  of  choice,  but  strict  regard  must  be  given  to  certain  contra- 
ctions, such  as  pedunculated,  large  and  very  soft  fibroids. 


KORRHEA: 


3n  sub-acute  and  chronic  leukorrhea,  according  to  recent  reports, 
>am  has  proved  to  be  efficient  when  other  methods  have  failed* 

^      In  bladder,  combined  radium  and  figuration.    In  larynx,  radium 


^C^PHTHALMIC  GOITER: 

The  tendency  seems  to  be  in  favor  of  radium  as  the  agent  of 
Aoice. 

LEUKAEMIA: 

Offers  a  large  palliative  field,  and  radium  seems  to  control  the 
condition  longer  than  any  other  single  method  now  employed.  Raying 
the  spleen  and  transfusion  is,  I  believe,  the  method  of  choice  in  many 
of  these  conditions. 

THYMUS  GLAND: 

Enlarged  thymus  glands  in  children,  according  to  a  recent  report 
by  Heublein,  is  a  field  in  which  radium  comes  to  the  front  as  the 
agent  par  excellence. 

CATARACT: 

Reports  seem  to  be  favorable  in  certain  types.  Raying  should  be 
attempted  only  by  those  thoroughly  familiar  with  this  condition. 

TUBERCULAR  ADENITIS: 

Radium  agent  of  choice.  Pus  should  be  drained  by  small  in- 
cision before  radiation. 

INFECTED  TONSILS: 

Radium  is  suggested  in  this  condition  when  operation  is  not  in- 
dicated.   Chronic  cases  only  treated. 

SOFT  NASAL  POLYPI: 

Radium  suggested  after  removal. 

SUB-ACUTE  AND  CHRONIC  INFLAMMATORY  SKIN  LESIONS: 
Small  doses  of  radium  used  in  a  number  of  these  conditions. 
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GENERAL  CONSIDERATIONS  IN  THE 
APPLICATION  OF  RADIUM 


William  H.  Cameron,  M.D. 
Pittsburgh,  Pa. 


-.  The  first  use  of  radium  as  a  therapeutic  agent  was,  like  i 

1Scr€^^***y,  more  or  less  accidental.     During  this  early  perk 

was  handicapped  by  lack  of  supply  and  by  indifferei 
xation  and  standardization  of  the  material  used. 


sci 


Heater  Kroenig  and  Gauss  used  rather  large  amounts  of  tl 
active  material — mesothorium,   and  as  a   result   of   the 
ience  gave  out  very  favorable  reports  as  to  the  action  of  tl 
in  uterine  and  cervical  cancer.     Following  these  repor 
ific  interest  was  gradually  stimulated. 


on     ^ 


^In  considering  the  early  work  with  radium,  mostly  carri< 
>  France  and  Germany,  we  must  not  forget  that  it  was  01 
to     *^     Doctor  Abbe  of  New  York  City  who  was  the  first  physich 
=^      iply  radium  in  cancer  of  the  cervix,  and  one  of  the  first 
V  radium  for  uterine  fibromata). 

AVith  increasing  interest  on  the  part  of  the  medical  profe 
^1^  *"* »  American  business  ingenuity  and  forethought,  anticipatii 
c|^^  ^  "demand,  was  ready  with  amounts  sufficient  for  extensr 
~~  <al  purposes ;  moreover  the  art  of  production  had  so  f ; 
[^^nced  that  definite  amounts,  properly  measured  and  stan 
eed,  could  be  employed. 

Today  cancer,  inoperable  cancer  and  radium  are  almo 
^rmymous  terms,  although  cancer  is  as  I  will  point  out  late 
~~      one  of  the  many  pathological  conditions  for  which  radiu 

ow  employed. 

By  the  radiologist,  cancer  must  be  considered  from  mai 

les.    First  he  considers  the  anatomical  location  of  the  lesio 

must  do  this  because  of  the  susceptibility  of  the  surroundii 

^"mal  tissue  to  the  action  of  his  rays.     The  greater  or  le 

^)unt  of  blood  supplied  to  his  lesion  and  the  draining  capaci 

the  lymphatic  system  must  also  be  considered. 


1 

■ 

... 

■ 

■ 

'    . 

:i|.  -j,;:  <-.■   [».;• .'  ...i . 

h-mhaip,;  id     :!„  :■<<,.!  ml 


Next,  of  course,  he  must  consider  the  minute  and  gross 
structure  of  his  lesion  and  the  blastodermic  origin  of  the  tissue 
from  which  it  springs.  It  has  been  found  that  the  minute  as  well 
as  the  gross  structure  of  the  various  types  of  cancer  responds 
differently  to  his  ray  and,  frequently,  knowing  the  blastodermic 
origin  of  the  tissue  from  which  the  lesion  springs  is  the  only  key 
he  has  to  the  cell  structure. 

Again  he  must  take  into  account  the  patient's  general  con- 
dition. He  must  know  how  the  patient  is  fighting  his  cancer 
invasion.  Is  there  a  natural  or  artificial  immunity  against  the 
invasion,  and  if  so,  can  he  increase  this  immunity,  or  is  he  liable 
ky  under  or  over  raying  to  break  it  down  ?  In  addition  to  this, 
he  may  assume  that,  in  so  far  as  the  buccal  and  lingual  cases  are 
concerned,  he  has,  in  at  least  15  per  cent  of  his  cases,  a  double 
J^vasion  to  deal  with — cancer  and  syphilis,  and  his  technics  must 
***  altered  accordingly. 

Dealing  for  the  most  part  with  border-line,  advanced  and 
terminal  cases — cases  that,  as  a  rule,  have  had  previous  treat- 
ment— he  must  consider  the  fact  that  the  pathological  tissue 
*?ay  have  been  somewhat  altered  and  the  surrounding  healthy 
tissues  weakened  by  such  treatment.  Caustics,  indifferent  sur- 
&^ryf  arsenical  pastes,  excessive  x-ray  and  other  agents  alter 
***^  tissue  with  which  he  has  to  deal.  Failure  to  recognize  this 
*act  may  result  in  failure. 

^  In  other  words,  the  radiologist  must  consider  each  and  every 
Individual  cancer  involvement  in  its  relations  to  the  patient;  in 
*act  he  will  do  well  to  consider  each  and  every  patient  as  having 
^  separate  and  distinct  disease.  For  instance,  cancer  of  the  lip 
^y  mean  more  to  him  if  he  knows  whether  it  springs  from  the 
sMn  margin  or  from  the  mucous  membrane.  Cancer  of  the  buccal 
^J*rface  of  the  cheek  will  not  be  considered  the  same  as  cancer  of 
*"e  antrum,  although  the  pathologist  may  report  the  same  cell 
tirUcturc'    Cancer  of  the  fundus  is  not,  because  of  its  location, 

Ye  same  disease  as  cancer  of  the  cervix.  Careful  weighing  of 
a"  the  facts  determines  his  method  of  attack,  and  upon  his 
*^thod  of  attack  depends  his  success  or  failure.  This  applies 
^^n  a  curative  result  is  the  end  in  view,  or  when  palliative 

tfect  only  is  intended,  and  by  method  of  attack  I  mean  radium 
fi^Xle;  surgery  and  radium;  or,  surgery,  x-ray  and  radium,  or 

u*Suration  and  radium. 

1         The  use  of  radium  and  x-ray  has  added  greatly  to  our 

^I^vledge  of  the  clinical  progress  of  cancer,  and  success  in  cases 

■\fcrein  other  methods  have  failed  permits,  in  a  number  of  con- 

J^U>ns,  radium  to  pass  from  the  palliative  agent  to  the  more 

J^Peful  outlook  of  being  able  to  cure  the  disease  when  it  is  a 

**al  disease— that  is  in  its  early  infancy. 
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The  surgeon  constantly  cries,  "Send  your  cases  early;  it  is 
the  only  time  when  we  can  cure  cancer."  A  cure  is  obtained  in 
niany  cases,  but  it  is  a  cure  accompanied  by  mutilation.  The 
radiologist  is  beginning  to  put  forth  the  same  cry  and  if,  in 
the  same  percentage  of  cases,  a  result  is  obtained  without  mutila- 
tion, why  not  ? 

In  border-line  and  advanced  cases,  extensive  surgery,  with 
its  excessive  bleeding;  its  failure  to  close  blood  channels;  its 
failure  to  influence  draining  lymphatics;  the  necessary  violent 
nr*anipulation  of  the  cancer  tissue  in  situ ;  the  necessary  ingestion 
°f  a  large  amount  of  chloroform  and  ether,  all  tend  to  break 
^own  the  one  thing  this  class  of  cases  needs — fighting  strength. 
*here  is  also  a  high  primary  mortality  and  usually  a  rapid  return 
°f  all  the  disagreeable  and  painful  symptoms,  with  a  typical  can- 
c5r  death.    With  radium  there  is  no  hemorrhage,  no  manipula- 
tion, at  the  most  a  very  short  anesthesia,  the  blood  vessels  are 
°ccluded  rather  than  left  wide  open,  and  the  draining  lymphatics 
^•re  sealed.    The  distant  diseased  cells,  if  not  destroyed,  are  weak- 
ened.   The  patient's  natural  immunity  is  in  no  way  disturbed, 
provided  radiation  is  controlled,  and  if  there  is  death,  it  is  de- 
ferred and  void  of  the  harrowing  features. 

Surgery  removes  the  local  lesion  to  the  limit  of  cutting 
l^ssibility,  but  at  what  a  price  to  the  patient !  Radium  removes 
*he  local  lesion  and  sickens  the  cells  far  beyond  what  may  be 
Accomplished  by  the  most  careful  dissection.  The  patient  does 
**°t  suffer  surgical  shock  nor  lose  fighting  ability.  If  a  member 
5^  your  family  has  been  so  unfortunate  as  to  reach  the  border- 
*llle  stage  of  cancer,  what  choice  can  you  have? 


RADIUM  APPLICATIONS  IN  MALIGNANCY 

At  the  present  time  radium  is  considered  the  agent  of  choice 
ln  skin  cancer.  Melano  epithelioma,  however,  being  hard  to 
c°ntrol,  yields  only  palliative  results. 

Cancer  of  the  lip,  when  springing  from  the  skin  surface,  is 
*  ^dium  case.  Springing  from  the  mucous  membrane  (and  very 
^rty)  it  is  treated  with  surgery  and  radium,  with  x-ray  over  the 
S^nds  of  the  neck  and  chest.  In  advanced  cases,  radium  and 
**ray  are  used  over  the  lesion  and  glands,  including  the  glands 
of  the  chest. 

Cancer  of  the  lingual  and  buccal  mucous  membrane  is 
"*ated  with  radium  and  fulguration.  No  sharp  cutting  instru- 
cts should  be  used  in  this  location.  Salvarsan  may  be  ad- 
ministered as  a  routine  agent  in  these  cases,  giving  the  salvarsan 
at  the  height  of  the  radium  reaction. 
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Treatment  ot  cancer  of  the  antrum  should  be  fulguration, 
or  'the  soldering  iron  used,  plus  radium.  Metastasis  does  not 
occur  so  early  in  these  cases,  but  the  glands  should  be  rayed  as  a 
routine  measure. 

Cancer  of  the  oesophagus  is  a  radium  case — with  perhaps, 
smr^cry  by  an  ultra-skillful  surgeon — if  in  the  very  early  stage. 
Radium  is  the  best  palliative  agent  in  advanced  cases,  but  must 
be  u  scd  with  care,  because  of  the  effect  of  the  rays  on  the  cartila- 
genons  tissue. 

Cancer  of  the  stomach  and  intestinal  tract  is  treated  sur- 
gical Jy,  followed,  if  possible,  by  radiation.  The  mechanical 
difficulties  in  placing  radium  in  the  stomach  have  not  been 
overcome. 

Early  cancer  of  the  breast  is  considered  surgical,  and  radium 

***    xxrade  seemingly  inoperable  cases  operable.   Only  in  terminal 

J**es   is  radium  alone  employed,  and  then  for  its  palliative  effect. 

*"G  surgeon  who  operates  for  cancer  of  the  breast  without  after- 

^^s    subjecting  his  patient  to  prophylactic  radiation,  is  not 

a  surgeon  but  an  operator.     The  best  time   for  prophylactic 

raJri1"*  jg  is  a  question  that  must  be  decided  for  the  individual  case. 


lancer  of  the  gall  bladder,  tubes  and  ovaries  should  have 

^^^^m  tubes  buried  in  the  mass  during  the  time  of  the  explora- 
tory ^  operation.  This  procedure  may  be  only  palliative  in  effect, 
bu*  it  is  the  best  we  can  do. 

Mincer  of  the  rectum  is  a  condition  not  treated  satisfactorily 
ffOirx^  any  standpoint.  If  it  is  inoperable,  it  should  be  rayed  only. 
*n.  either  case,  colotomy  should  be  had  to  prevent  constant 
,^T[t^-"tion  to  the  parts  after  radiation  and  to  reach  the  mass  from 


..      dancer  of  the  prostate  may  be  removed   (if  early),  an  J 
T*  L'*^*m  tubes  and  needles  buried  at  the  time  of  operation.    If 
*"°F^^5rable,  it  may  be  treated  by  the  use  of  radium  needles  via 
"""^"^.eum,  or  the  cross-fire  method  via  rectum  and  urethra. 

Cancer  of  the  bladder.  Radium  offers  the  best  hope,  and  a 
su5^""^pubic  is  done  in  order  to  facilitate  the  placing  of  the  radium 
an         "^o  provide  for  good  drainage. 

^      Early  cancer  of  the  fundus  is  a  surgical  condition  if  the 
^^^nt  is  in  condition  to  stand  a  radical  operation;  otherwise 
**   *  ^  a  case  for  radium,  and  no  case,  however  severe,  should  be 
led  the  palliative  benefit  of  radium. 

Cancer  of  the  cervix  is  in  all  stages  a  radium  case,    f  say 
*,  knowing  full  well  the  opposition  that  will  be  created.  When 
_ ;  however,  can  show  end  results  now  being  procured  with 
Tedium,  then,  and  then  only,  will  I  retract  this  statement. 
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Generally  speaking,  in  osteosarcoma  radium  should  be  com- 
bined with  surgery  when  possible.  In  lymphosarcoma  radium 
acts   like  magic,  but  in  melano  sarcoma  radium  at  best  is  only  a 

palliative. 

*      *      *      * 

RADIUM  APPLICATIONS  IN  NON-MALIG- 
NANT CASES 

I  aim  not  going  to  discuss  cosmetic  conditions,  other  than  to 
sound  a  note  of  warning  in  the  treatment  of  the  so-called  port- 
wine  stains.  The  greatest  care  must  be  taken  in  these  conditions, 
otherwise  the  patient  will  present  a  result  fully  as  disfiguring  as 
the  original  mark.  Careful  consideration  must  also  be  given 
*°  the    removal  of  precancerous  lesions. 


angiomas  of  all  sizes,  radium  is  doing  work  that  is  simplv 
TOn&rlcable,  entirely  removing  this  condition  from  the  surgical 


uterine  fibroids,  in  forty  per  cent  of  the  cases  radium  is 

the    ^g-^nt  of  choice,  but  strict  regard  must  be  given  to  certain 
contraindications. 

.  I  xi  uterine  hemorrhage,  radium  is  almost  a  specific,  but  here 
a8a"***»  due  regard  must  be  given  to  the  prevention  of  certain  an- 
noying immediate  after  effects. 


I  xi  sub-acute  and  chronic  leukorrhea,  according  to  recent 
rC^°*~'fcs,  radium  has  proved  to  be  efficient  when  other  methods 
*av*     Sailed. 

I  xi  papilloma  of  the  bladder,  radium  is  used  after  fulgurat- 
j*xi 


now 
the 


n  cases  of  inoperable  hypertrophic  goiter,  radium  is  being 
f^5^^^>yed  more  and  more;  in  exophthalmic  goiter,  the  tendency 
to  be  in  favor  of  radium  as  the  agent  of  choice. 

Jlie  leukaemias  offer  a  large  palliative  field,  and  radium 
to  control  the  condition  longer  than  other  single  methods 
ployed.    Raying  the  spleen,  with  transfusion,  is,  I  believe, 
ethod  of  choice  in  many  of  these  conditions. 

^Enlarged  thymus  glands  in  children,  according  to  a  recent 
le  by  Heublein,  is  a  field  in  which  radium  comes  to  the  front 
e  agent  par  excellence. 

Recent  reports  seem  to  indicate  that  radium  will  occupy  as 
•pTOv^iinent  a  place  in  the  treatment  of  cataract  as  it  now  does  in 
t3^^    treatment  of  spring  catarrh. 

A  surgeon  seeing  the  results    produced    with    radium    in 
\*wercular  adenitis  will,  I  am  sure,  not  again  risk  the  unsightly 
scars  frequently  resulting  from  surgical  treatment  of  this  condi- 
tion. 
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GENERAL  RULES  TO  BE  OBSERVED  IN 
RADIUM  APPLICATIONS 

C1)  J^repare  the  Patient  as  Carefully  as  for  Operation. — Tissue 
subjected  to  radiation  becomes  somewhat  altered  and  has 
less  resistance  to  bactericidal  invasion. 

(2)  ^Sterilize  your  Tubes,  Screens,  etc. — Radium  tubes  are  fre- 

cjuently  placed  for  long  periods  in  or  on  tissue  of  lowered 
x^esistance,  therefore  they  should  be  surgically  clean. 

(3}  ~Eo  Not  Boil  or  Use  Dry  Heat  to  Sterilize  Silver  Tubes 

Containing  Radium  or  Radium  Needles. — Use  carbolic  acid 
snd  alcohol.  The  metal  and  rubber  screens  should  be 
"boiled. 

{A?  -Avoid  Rectal  and  Bladder  Irritation. — In  long  applications 

"to  the  cervix  and  vagina,  it  is  advisable  to  introduce  a 
^retention  catheter  to  prevent  bladder  distension,  and  the 
tectum  should  be  empty.  The  vagina  should  be  carefully 
lacked  with  gauze,  not  only  to  hold  the  radium  tubes  in 
place,  but  to  increase  the  distance  between  the  radium  tubes 

and  the  walls  of  the  vagina.    By  doing  this,  bladder  and 

rectal  irritation  is  reduced  to  almost  nil. 

(5)  Avoid  Prolonged  Radiation  of  Non-Malignant  Cases  in  the 

Child-Bearing  Period. — Radiation  within  the  uterine  canal 
with  amounts  over  25  milligrams  for  longer  periods  than 
six  hours  may  produce  a  suppression  of  menstruation. 

(6*)  Do  Not  Sacrifice  Screening  for  Ease  in  Application,  unless 
for  a  Desperate  Case. — The  action  of  the  beta  rays  on  the 
endometrium,  for  instance,  may  be  so  severe  as  to  cause  a 
uterine  discharge  for  some  time  after  radiation. 

(7)  Prevent  Adhesion  and  Contraction  of  Vagina  after  Radia- 
tion.— In  extensive  radiation  of  the  cervix,  adhesions  with 
some  contractions  may  result.  To  avoid,  give  patient  a 
daily  mild  antiseptic  douche  during  the  reaction  period  and 
for  some  time  after  reactions  have  subsided. 

(8)  Watch  the  Blood  Count  and  Temperature  when  Raying  in 
Severe  Cases  of  Cancer. — Patients  with  a  very  low  white 
cell  count  will  do  better  with  smaller  doses  more  frequently 
repeated  than  with  a  few  prolonged  treatments. 

(9)  To  Avoid  Nausea. — Some  patients  experience  nausea  while 
radium  is  in  the  uterus.  Sodium  Bicarbonate  or  other 
alkaline  agent  will  sometimes  relieve  this  condition  and 
should  be  given  before,  during  and  after  radiation.  The 
effect  may  be  mechanical,  due  to  the  presence  of  a  foreign 
body,  in  which  case  relief  will  not  be  had  until  the  radium 
tube  is  removed. 


(io}  Do  Not  Fail  to  Fasten  Tubes  Securely. — Frequently  tubes 
are  lost  because  they  are  taken  away  with  the  dressings. 
Fasten  your  tubes  with  a  heavy  silk  ligature  and  secure 
them  independently  of  the  dressings. 

(n)  To  Avoid  a  Burn. — In  prolonged  raying  through  skin 
surface  and  over  scar  tissue,  use  from  %  to  l  inc^  dis- 
tance, securing  the  distance  by  interposing  a  non-metallic 
substance. 

(12)  Treatment  of  Radium  Burns. — Frequently  it  is  impossible 
to  avoid  burning  the  tissue.  This  is  especially  true  of  the 
mucous  membrane  of  the  mouth.  It  is  advisable  to  give 
the  patient  a  mild  antiseptic  mouth  wash  to  be  used  at 
frequent  intervals.  If  on  the  skin  surface,  a  simple  oint- 
ment may  be  used.  Frequently  however,  the  pain  cannot 
be  relieved  with  any  external  application  until  the  reaction 
is  over. 

(13)  General  Care  of  the  Cancer  Patient. — Remember  that  the 
cancer  patient  is  ill,  sometimes  desperately  ill,  and  shoufd 
be  given  the  benefit  of  anything  that  will  build  up  resist- 
ance. Rest,  diet,  fresh  air  and  proper  care  of  the  local 
lesion  are  essential.  It  is  astonishing  to  see  the  carelessness 
regarding  the  care  of  the  local  lesion,  and  frequently  the 
patient  has  to  fight  a  mixed  infection  because  of  this 
carelessness.  It  may  not  be  well  or  practical  to  apply  a 
surgical  dressing  (the  less  mechanical  interference  with 
the  wound  the  better)  but  it  is  possible  in  most  cases  to 
keep  the  wound  clean. 

(14)  Warn  a  Patient  Regarding  Radium  Reaction. — During 
the  reaction  period,  the  wound  may  appear  to  be  highly 
stimulated  and  frighten  the  patient,  and  they  will  some- 
times not  return  for  necessary  future  treatment.  Always 
explain  this  to  the  patient,  so  that  they  may  know  what 
to  expect. 

(15)  Contraindications. — Pedunculated  fibroids;  fibroids  caus- 
ing acute  pressure  symptoms,  and  any  acute  inflammatory 
process,  particularly  in  the  tubes  and  ovaries. 
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NOTES. 

During  the  past  two  or  three  years  radium  has  come  to  occupy 
a  much  stronger  position  in  the  treatment  of  malignant  diseases.  The 
mass  of  experience  being  accumulated,  both  clinically  and  experi- 
mentally gives  a  definite  basis  upon  which  to  continue  the  work. 

The  purpose  of  this  paper  is  to  give  some  idea  of  the  present 
value  of  radium  as  a  therapeutic  agent.  In  the  first  place,  it  must 
be  understood  that  radium  is  not  a  "cure-all."  Neither  does  it  fulfill 
the  first  principle  of  being  a  cancer  cure — that  of  being  a  constitu- 
tional agent.  It  is,  however,  the  greatest  single  agent  at  our  disposal 
in  combatting  malignant  disease. 

It  is  a  fallacy  to  think  that  radium  is  an  agent  to  be  used  where 
all  others  have  failed. 

While  radium  reactions  are  not  always  painful,  there  are  cer- 
tain types  of  cases  in  which  complete  regression  of  disease  cannot 
be  obtained  without  going  through  a  distinctly  painful  period.  This 
is  an  added  reason  for  withholding  it  from  the  hopelessly  advanced 
case. 

In  general,  the  rapidly  growing  cellular  tumors  respond  more 
readily  to  radiation,  but  the  end  results  are  equally  unstable,  because 
of  the  danger  of  early  and  wide-spread  metastases. 

Neoplasms  which  tend  to  remain  localized  and  metastasize  late 
in  the  course  of  the  disease  are  most  favorable.  Those  which  metas- 
tasize locally  only  are  more  suitable  than  those  which  extend  widely 
and  early  in  the  course  of  the  disease.  Tumors  which  extend  through 
the  lymphatics,  as  a  rule,  are  more  amenable  to  treatment  than  those 
spreading  through  the  blood  stream. 

Certain  types  of  tissue  withstand  radiation  more  than  others. 
Nerve  tissue  and  dense  fibrous  tissue  are  more  resistant  than  epithelial 
tissue.    Endothelial  tissue  is  very  promptly  affected  by  radium. 

TECHNIQUE. 

Speaking  in  general,  there  are  two  ways  of  applying  radium — 
filtered  radium  placed  on  the  surface,  or  at  a  distance  from  it,  and 
unfiltered  emanation  buried  in  the  tumor  tissue.  Apart  from  the  ques- 
tion of  dosage,  the  most  important  factor  at  present  is  accuracy  and, 
to  a  certain  extent,  intimacy  of  application.  We  have  long  since 
passed  the  time  when  a  piece  of  radium  could  be  placed  in  the  neigh- 
borhood of  a  new  growth  in  a  haphazard  manner,  and  a  favorable  re- 
sult expected.  This  explains  many  of  the  results  that  we  hear  quoted 
daily. 

For  many  lesions  the  use  of  filtered  radium  over  the  surface  is 
quite  sufficient  to  produce  a  complete  regression  of  the  disease.  It  is, 
however,  an  extravagant  method  in  one  sense,  because  only  a  small 
fraction  of  th*  radiant  energy  is  being  directed  toward  the  disease; 
the  remainder  is  being  wasted  on  surrounding  healthy  tissues — at 
times  damaging  them-— or  is  going  off  into  space.  Placed  over  the 
surface  the  greatest  intensity  of  the  dose  is  being  delivered  to  the 
least  vital  part  of  the  growth — its  surface  rather  than  the  actively 
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growing  infiltrating"  base.  If  the  neoplasms  be  deep  seated,  and  the 
radium  placed  several  centimeters  from  the  surface,  the  healthy  over- 
lying tissues  must  absorb  more  radiation  than  the  tumor  itself.  So 
far,  we  are  forced  to  treat  many  growths  in  this  manner.  The  fact 
remains  that  it  results  in  a  waste  of  energy,  and,  since  radium  is 
scarce,  we  must  attempt  to  obviate  this  loss  as  far  as  possible. 


Since  it  has  been  possible  to  collect  the  active  principle — radium 
emanation — from  the  element  itself,  this  problem  of  conservation  of 
energy  and  uniformity  of  application  has  been  solved  to  a  considerable 
extent  Radium  emanation  decreases  in  value  al  the  rate  of  about 
15%  per  day.  It  can  be  collected  in  very  fine  thm-walled  glass  ca- 
pillary tubes  0.5  x  3  mm.  in  size.  These  tubes  can  be  measured  in 
terms  of  radium  element  and  they  can  be  sterilized  by  boiling.  With 
a  fine  trocar  needle  they  can  be  embedded  in  tissues  and  left  in 
situ.  Since  we  know  their  rate  of  decay,  it  is  a  simple  matter  to 
calculate  the  total  dosage  to  be  derived  from  a  given  amount  buried 
in  the  tumor.  I  believe  it  is  safe  to  say  that  this  method  of  radium 
application  has  completely  revolutionized  our  work. 

Radiation  can  be  distributed  uniformly  throughout  a  neoplasm  and 
placed  where  it  is  needed  most  All  of  the  radiation  is  utilized — 'both 
beta  and  gamma  rays.  Normal  tissues  are  saved  a  great  deal  of  use- 
less radiation.  In  addition  to  the  direct  effect  on  tumor  tissue,  a  very 
marked  lymphocytic  infiltration  is  excited,  which,  as  far  as  we  know, 
is  the  greatest  single  defense  of  the  body  against  malignant  invasion. 
We  have  had  no  untoward  effects  from  the  small  tubes  as  foreign 
bodies — the  inflammatory  reaction  excited  about  them  promptly  aids 
in  walling  them  off  in  a  small  fibrous  tissue  capsule.  Care  must  be 
taken  not  to  introduce  them  through  sloughing  infected  areas  unless 
drainage  is  free,  otherwise  mixed  infection  will  be  carried  deeper.  It 
is  best  where  possible,  to  introduce  them  through  the  healthy  sur- 
rounding tissues.  Trauma  is  slight  indeed,  and  when  reasonable  pre- 
cautions are  taken  the  dangers  of  this  method  are  practically  negli- 
gible. 

In  certain  cases,  where  surgical  removal  of  the  tumor  has  been 
carried  out,  emanation  may  be  buried  at  any  suspicious  points  within 
the  wound  while  it  is  still  exposed. 

Of  the  various  groups  in  which  radium  has  proven  of  great  value, 
mention  should  be  made  of  intra-oral  carcinoma.  In  all  of  these  les- 
ions of  the  lip,  tongue,  floor  of  the  mouth,  mucosa  of  the  cheek  and 
pharynx,  radium  alone  is  the  agent  of  choice.  In  carcinoma  of  the 
larnyx  also  we  are  inclined  to  use  radium  alone  in  the  majority  of 


Carcinoma  of  the  oesophagus  is  an  extremely  hopeless  disease 
from  every  angle.  In  such  a  thin-walled  organ  the  disease  has  prac- 
tically always  extended  beyond  it  before  symptoms  are  noted.  The 
most  we  have  accomplished  is  to  give  palliative  relief  by  slowing  up 
tho  growth  and  keeping  the  structure  open  to  a  certain  extent. 
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In  carcinoma  of  the  uterus,  and  especially  of  the  cervix  uteri, 
radium  undoubtedly  has  one  of  its  best  fields.  The  organ  stands  large 
doses  of  radiation  extremely  well,  and  the  results  are  excellent — if  we 
may  use  such  a  term  in  speaking  of  malignant  diseases.  In  the  best 
hands,  carcinoma  of  the  cervix  has  passed  out  of  the  operative  field. 
I  make  this  statement  very  advisedly. 

With  neoplasms  of  the  bladder  and  prostate  encouraging  results 
have  been  obtained,  althought  I  am  inclined  to  feel  that  in  the  former 
surgical  exposure  may  very  often  facilitate  treatment.  Many  pros- 
tate cases,  even  though  advanced,  are  palliated  for  a  considerable 
period. 

The  breast  is  another  group  in  which  radiation  has  proven  of  in- 
estimable value.  In  inoperable  and  recurrent  cases  it  has  been  a 
blessing  indeed,  while  in  the  operable  group  it  is  a  valuable  adjunct 
to  surgery.  I  believe  I  am  safe  in  saying  that  the  operable  group  is 
being  steadily  reduced. 

One  type  of  case  that  has  been  very  resiBtant  to  all  forms  of 
radiation  is  the  neurogenic  sarcoma — a  growth  arising  in  the  nerve 
sheath  and  frequently  termed  a  flbro-sarcoma,  Surgical  experience 
has  been  bad,  and  radium  has  been  no  better. 

With  the  bone  tumors  results  have  been  variable.  Giant-cell  sar- 
coma of  course  gives  good  results.  The  true  osteogenic  sarcomas,  on 
the  other  hand,  nave  not  been  as  favorable.  Some  regression  occurs 
in  a  large  percentage,  but  dissemination  through  the  blood  stream  is 
rapid  and  early,  and  as  yet  no  means  of  successfully  dealing  with 
these  metastases  has  been  found. 

In  the  lymphatic  glandular  diseases — lymphosarcoma,  Hodgkin's 
disease,  and  leukemias — radium  experts  perhaps  its  most  spectacular 
effects.  Regressions  are  very  rapid  but,  unfortunately,  are  not  per- 
manent. Palliative  relief  may  sometimes  be  given  over  a  period  of 
years,  but  the  end  results  are  probably  all  the  same.  More  recent 
work  with  an  active  deposit  of  radium  has  given  results  of  great  pro- 
mise, but  as  yet  it  is  too  early  to  offer  definite  conclusions. 

Teratoid  carcinoma  of  the  testicle  is  another  growth  which  gives 
spectacular  results,  but  dissemination  is  so  widespread  that  in  the 
majority  of  cases  it  is  doubtful  if  many  permanent  results  are  ob- 
tained. 

Brain  tumors  have  shown  a  variable  response — some  extremely  in- 
teresting and  gratifying  results  have  been  obtained  but  the  period  of 
observation  is  still  brief.  Our  experimental  work  indicates  that  nor- 
mal brain  tissue  withstands  radiation  very  well — a  factor  of  import- 
ance in  dealing  with  new  growths  in  this  location. 

It  is  impossible  to  index  all  of  the  various  types  of  malignant 
disease  and  their  response  to  radium.  One  group  that  should  be 
mentioned  in  closing,  however,  is  that  of  parotid  tumors.     Most  of 
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them  are  mixed  tumors  and  a  few  epidermoid  carcinomas.  The  re- 
sults have  been  most  uniformly  successful.  Epithelioma  of  the  skin 
responds  favorably  in  nearly  100  per  cent,  of  cases  unless  extremely 
advanced. 

The  fact  that  radium  does  not  cure  all  cases  in  which  it  is  used 
is  no  argument  against  it.  In  some  cases  it  offers  a  good  chance  for 
complete  regression;  in  others  it  inhibits  the  growth  and  aids  in  re- 
lieving symptoms:  and,  in  all  but  the  group  of  very  advanced  cases, 
where  any  radical  procedure  is  contra-indicated,  it  offers  some  hope 
of  temporary  relief,  thereby  rendering  the  remaining  period  of  life 
more  tolerable. 

Speaking  of  the  cancer  patient's  general  condition  before,  during 
and  after  treatment — Whatever  the  patient's  present  method  of  life, 
alter  it  by  (1)  Insisting  on  a  gradual  increase  of  muscular  activity. 
Forbid  the  constant  use  of  the  motor  car,  encourage  golf,  walking, 
gardening,  wood-chopping,  or  calisthenics.  If  the  patient  is  unable  to 
do  these  things  urge  the  use  of  "resistance  exercises  in  which  the 
patient  while  lying  or  sitting  quiet  contracts  vigorously  a  set  of  flexors 
resisting  their  action  by  a  simultaneous  contraction  of  their  opposing 
extensors."  Thus  the  use  of  all  the  muscles  of  the  body  can  be  brought 
about.  This  is  the  main  idea  in  a  "System"  well  advertised  and  sold 
for  a  hundred  dollars. 

(2)  Cut  down  and  alter  the  diet,  not  as  a  temporary  measure 
but  as  a  continuous  habit  of  life.  I  do  not  think  the  bulky  non-proteid 
diet  drastic  enough  for  a  disease  so  intensely  active  as  carcinoma.  I 
would  urge  the  profession  to  adopt  the  following  intensive  diet:  Three 
pints  of  vegetable  juice  daily,  one  and  a  half  pints  of  fruit  juice  daily, 
raw  vegetables  and  fruits  ad  libitum,  ground  or  scraped,  if  necessary 
to  make  them  digestible,  and  so  mixed  as  to  make  them  palatable, 
even  delicious;  stewed  and  cooked  vegetables  and  fruits,  sugars,  starch- 
es and  syrups,  cereals,  bread  and  cakes,  pies  and  jellies,  enough  to 
fill  out  the  day's  need.    Forbid  proteids. 
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Part  No.  I. 

Explanation  of  Terms  Used 

Radium  Tube.    Glass  tube  in  which  radium  is  sealed. 

Protective  Capsule.  The  silver  or  other  metal  in  which  the 
glass  radium  tube  is  placed. 

Screen.  Metallic  or  non-metallic  material  of  sufficient  thick- 
ness to  filter  primary  and  secondary  beta  rays. 

Distance  Screen.  All  non-metallic  material  used  over  and 
above  the  necessary  amount  employed  to  filter  the  secondary 
beta  rays. 

Applicator.    The  radium  screened  ready  to  apply. 

Carrying  Case.  The  heavy  metal  container  in  which  radium 
is  transported  or  stored. 

Equipment  Suggested 

Silver  Protective  Capsule  of  0.5  mm.  wall  thickness,  absorb- 
ing 97%  of  the  hard  beta  rays  for  25  and  50-milligram 
tubes.    (Plate  No.  1.) 

Radium  Needle  of  0.4  mm.  wall  thickness,  absorbing  87%  of 
the  hard  beta  rays.    (Plate  Nos.  2  and  10A.) 

Brass  Screw-Cap  Screens  of  1.0  mm.  wall  thickness  for  use 
over  protective  capsule  and  radium  needles.  This  addi- 
tional metal  completely  absorbs  hard  beta  rays.  (Plate 
Nos.  1  and  2.) 

Hard  Rubber  Shells  of  2.0  mm.  wall  thickness.    (Plate 

No.  3.) 
Soft  Rubber  Tubing  of  from  0.5  to  3.0  mm.  wall  thickness. 

Operator's  Protection  Stand  (Plate  No.  4).  Recent  experi- 
ments in  this  country  and  in  England  demonstrate  that 
radium  should  always  be  handled  with  the  protection  such 
a  stand  will  afford.  It  may  be  made  with  two-inch  thick- 
ness of  lead  or  three-inch  thickness  of  iron.  The  stand  as 
illustrated  will  absorb  89%  gamma  rays  backward  and 
downward  and  95%  on  a  downward  and  backward  angle 
between  the  upright  and  bottom  sections.  This  stand 
also  has  holes  bored  in  upright  section  to  protect  hands 
when  a  number  of  needles  are  to  be  threaded. 
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Sliding-Spring  Tube  Forceps  (Plate  No.  5).  In  handling 
radium  capsules  and  needles,  a  locking  forceps  must  be 
employed  which  will  grasp  and  hold  firmly,  but  without 
risk  of  breakage.  Radium  tubes  or  needles  should  not, 
under  any  circumstances,  be  held  in  the  fingers. 

Push- Spring  Needle  Pick-up  (Plate  No.  6).  Admirable  for 
picking  up  needles. 

Cameron  Forceps  (Plate  No.  5).  Radium  capsules  or  needles 
while  being  screened  should  never  be  held  in  the  fingers. 
The  Cameron  forceps  will  pick  up  and  firmly  grasp  metal 
screens  while  inserting  the  radium  capsules  or  needles  and 
while  placing  the  rubber  or  other  non-metallic  screening 
over  the  metal  tubes. 

Pith  Wood.  Workable  pith  wood,  easily  carved  into  flat 
screens,  applicator  caps,  etc.,  etc. 

Silk  Thread.    No.  1  Braided  silk  needle  thread. 

Needle  Forceps  for  Placing  Needles  In  Tissues  (Plate 
No.  7).  Radium  needles  being  hollow,  it  is  essential  that 
a  specially  devised  forceps  be  employed  when  introducing. 
The  great  desirability  of  avoiding  breakage,  etc.,  in  using 
radium  needles,  the  necessity  of  giving  them  minimum 
dimensions  with  necessary  limited  mechanical  strength 
makes  it  imperative,  where  they  are  to  be  employed  in 
dense  tissues,  that  a  way  be  made  for  the  needle  by  means 
of  a  cataract  knife  or  trochar,  after  which  the  needle  can 
be  easily  inserted. 

Bowen  Needle  Frame  (Plate  No.  8).  Needles  should  be 
threaded  and  ready  for  introduction.  This  frame  is 
designed  to  hold  needle  while  being  threaded  and  to  have  in 
readiness  for  use.  It  can  be  sterilized.  Its  use  avoids 
delay  from  tangled  threads,  etc.,  and  acts  as  a  check  when 
removing  needles.  Recommended  for  use  when  three  or 
more  needles  are  employed  by  the  operator.  (See  part  on 
Buried  Needles.) 
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Hard  Robber  Shell  Applicator 
Operator's  Protection  Stand 
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Plate  No.  3 


Plate  No.  4 
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Technique  for  Preparing  Radium  Tubes  and  Needles 

Sfadiflfr  Spring  Tub®  Forceps 

Cameron  Forceps 
Push  Spring  Needle  Pickup 

— William  H.  Cameron*  M.  D. 


FILE  UND1 
Applicator 

Part  I 


Plato  No.  5 


Plate  No.  6 
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A.  Radium  Needle. 

B.  Removable  Screw-Cap  with  Eye. 

C.  Removable  Screw-Shaft  with  Knob 
End. 

D.  Radium  Needle  with  Eye  Screw-Cap 
in  place. 

E.  Brass  Screen  of  1  mm.  wall  thickness. 
lo  hold  Radium  Needle  A. 

Above  Container  (or  Radium  Needle. 


Technique  for  Preparing  Radium  Tubes  and  Needles 

Canula  and  Trocar  for  Use  in  Introducing  Standard  Needle 

— William  H.  Cameron,  M.  D. 
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Canula. 


Trocar. 
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Long  Plunger  for  introducing  needle  free  of  Canula. 
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Short  Plunger  for  introducing  needle  to  end  of  Canula  only. 


When  Canula  is  withdrawn  leaving  needle  and  thread  in  place. 


When  Canula  remains  in  place. 
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The  Cameron  Adjustable  Self- Retaining  Radium  Applicator  for 
Jouth,  Tongue,  Tonsil  and  Throat 

(Patent  Applied  For) 


1.  Radium  Container  and  Screen 
(adjustable  to  various  angles)  for 
four  needles  of  12.5  milligrams  each, 
or,  five  10- milligram  needles,  aide 
by  side.  This  container  is  fastened  on 
end  of  No.  6  at  "A"  by  screw-joint. 

2.  Radium  Container  and  Screen 
(adjustable  to  various  angles)  for  two 
25- milligram  tubes,  side  by  side.  This 
Container  is  fastened  on  end  of  No.  6 
at  "A"  by  screw-joint 

3.  Radium  Container  and  Screen 
(adjustable  to  various  angles)  for  one 
50- milligram  tube.  This  Container  is 
fastened  on  end  of  No.  6  at  "A"  by 
screw- joint. 

4.  Slip-on  Holding  Device  (adjust- 
able to  various  angles)  for  a  specially 
devised  plaque  (see  No.  5.)  This  de- 
vice is  fastened  on  end  of  No.  6  at  "A" 
by  screw-joint. 

5.  Specially  designed  two  and  one- 
half  strength,  flat-surfaced,  round, 
glazed  plaque  containing  25  milli- 
grams of  radium  element.  Outsit le 
diameter  10  mm.  The  applicator  may 
also  be  utilized  for  superficial  appli- 

6.  Adjustable  handle  for  radium 
containers.  This  handle  is  so  con- 
structed that  by  turning  "B",  the 
point  "A"  may  be  adjusted  and 
locked  at  various  angles.  At  "C"  the 
handle  is  perforated  so  that  it  may  be 
held  (by  pin)  in  mouth  piece  of  hold- 
ing apparatus.  At  "D"  is  an  arrange- 
ment for  attaching  rubber  band  to 
make  gentle  or  strong  pressure  of 
radium  containers  1-2-3-4  against  the 
part  being  rayed.  The  other  end  of 
rubber  band  is  attached  to  mouth 
piece  of  holding  apparatus. 


Cameron   Adjustable    Self- Retaining   Radium   Applic 
rt»ngue,  Tonsil  and  Throat. 

(Patent  Applied  For) 


Showing  at  (1)  soft  leather  head-band  and  non-slip  huckle  (2). 
-^-tljustable  cheek-plate  at  (8),  adjustable  by  means  of  thumb  screw 

*  "^  >  upward  and  downward,  forward  and  backward.  Connecting 
r^<is  (6)  adjustable  forward  and  backwards  by  means  of  thumb  screw 
**■  t  ^<5).  and  in  and  out  by  reason  of  joint  at  (6a).  Mouth  piece  (7) 
f*-r*Justable  to  any  angle  by  means  of  hall  and  socket  joint  on  (6) 
'*  Tl  fixed  by  thumb-screws  at  (81.  Upper  plate  (7)  of  mouth  piece 
^*^*~forated  to  accommodate  locking  pin   (10)   pin  also  passing  through 

■~*^*"£orations   in   handle   of  vadium   container    (Plate   No.    11).      Lower 

^*^ate  of  mouth  piece  (!))  hinged  so  as  to  drop  down  while  radium 
^"ontainer    is    being    introduced.      After    pin    is    placed    this    plate    is 

»«*ck.ed  in  position  as  shown  in  Plate  No.  13. 
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neron  Adjustable  Self- Retaining  Radiur 
ue,  Tonsil  and  Throat. 

(Patent  Applied  For) 

n   Applicator 

for 

FILE    UNDE 
Applic»tof. 
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Plate  No.  13 
'owing  holding  device,  radium  container  and  handle  assembled, 
uhber  band  fastened  on  "d"  of  Plate  11  and  either  side  of  mouth 
to  make  pressure  of  radium  container  against  part, 
he  brass  end  of  handle  ("A"  and  "B"  of  Plate  No.  11)  is  covered 
fiin  rubber  tubing. 


HThe    Cameron  Adjustable   Self-Retain 
th.  Tongue,  Tonsil  and  Thrc 

(Patent  Applied   For) 
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Cameron,  Win.  H.,  M.D.    Technique  for  Preparing  Radium  Tube 
and  Needle  Applicator  for  the  Oesophagus. 
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Applicatoi 


Parti 


Designed  by  Dr.  Vincent,  Chicago. 


No.  1.    Large  olive  to  prevent  slipping  through  constriction. 

No.  2.  Hollow  tube  for  carrying  radium  containers.  This  is 
permanently  attached  to  No.  1. 

No.  3.  Various  size  olives  to  pass  beyond  construction.  One 
selected  held  in  place  by  slipping  over  shaft  of  No.  4  which  screws  into 
lower  end  of  No.  2. 

No.  4.    Flexible  spiral  spring  guide. 

No.  5.  Whale-bone  shaft  for  introduction.  Fits  into  upper  end 
of  No.  1  and  easily  released  after  placing. 

No.  6.     String  for  fastening  and  removing. 

No.  7.    Method  of  assembling  instrument  when  not  in  use. 


Swanson,  Cosby,  and  Wm.  H.  Hailey,  M.D.,  Atlanta,  Ga.  "Self- 
jetaining  Radium  Holder  for  Tonsil  Work.  Jour.  A.  M.  A.,  April 
Sth,  1022,  p.  1125. 


When  we  began  to  use  radium  for  selected  cases  of  hypertrophied 
and   infected   tonsils,   great   difficulty  was   experienced    in  getting 


Self-retaining  radium  holder  for  tonsil  work. 


The  spring  clamps  to  hold  the  gauze  pad  and  the  knob  were 
removed  from  the  inner  blade  of  a  Gorwin  tonsil  hemostat.  The  hole 
in  the  inner  blade  was  enlarged  so  as  to  fit  the  peg  on  a  30  mg. 
oval  radium  plaque.  A  rubber  cot  was  placed  over  the  radium  and 
inner  blade,  and  the  device  was  then  ready  to  be  placed  in  position. 
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•-.  .i  ~i:e  of  a  very  haruly  anil  simple  serwvi 
r^i?*  j-pii.-aiors  or  plaques. 
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.  D.:     Techmqui 
"The    Carncr. 


fnr  Preparing   Radium 
i    Screening    Block    for 


Announcement    is   made    of   a   very    handy   anil    simple    screening 
hlock  for  flat  surface  applicators  or  plaques. 

The  use  of  this  block  obviates  the  handling  of  plaque   in  screen- 
ing- with  metallic  screens,  placing  thin   rubber  over  the  plaque,  or  of 
attaching  adhesive  plaster  to  the  applicator  after  it  has  been  screened. 
;  use  is  recommended,  becnu.se  digital  exposure  to  the  beta  and 
i  rays   from  thi:-   type  of  applicator   is   particularly   dangerous. 
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Technique  for  Preparing  Radium  Tubes  and  Needles 

Foreword 

— William  if.  Cameron,  M.  D. 
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Part  No.  II. 
FOREWORD 

THE  auxiliary  instruments  employed  in  handling  radium, 
the  necessary  filtering  and  distance  screens  used  and  the 
technique  adopted  in  preparing  applicators  should  make 
for  simplicity  in  application,  and  every  step  in  the  handling 
must  afford  the  operator  the  greatest  possible  protection. 

Generally  speaking,  I  believe  it  is  better  technique  to 
construct  applicators  for  the  individual  case  rather  than  to  use 
an  alleged  universal  applicator.  I  also  believe  that  better 
results  will  be  obtained  when  a  few  easily  constructed  and 
well  understood  applicators  are  employed.  A  large  array  of 
complicated  and  expensive  screens  and  applicators  gives  a 
sense  of  security  not  always  obtained,  and  frequently,  through 
inflexibility,  they  fail  in  the  purpose  for  which  they  are  con- 
structed. Necessary  screening  should  never  be  sacrificed  to 
secure  ease  in  application  unless  for  a  desperate  case  wherein 
compactness  in  the  applicator  must  be  had  in  order  to  avoid 
manipulation  and  trauma  and  when  "after  effects"  are  of 
secondary  consideration. 

The  use  of  buried  needles  is  recommended  wherever  prac- 
ticable— this  because  of  the  better  utilization  of  the  available 
rays.  Before  deciding  on  the  use  of  needles,  the  operator 
must  be  able  to  discount  the  trauma  caused  by  their  introduc- 
tion as  against  the  possible  amount  of  irritation  (reaction) 
produced  by  surface  raying. 

Radium  is  not,  for  all  practical  purposes,  a  germicide ;  con- 
sequently, capsules,  needles  and  applicators  are  capable  of 
carrying  infection.  Radium  tubes  and  needles  should  be 
dipped  in  ether  or  benzine  for  cleansing  purposes  after  using 
and  in  phenol,  lysol,  formalin,  alcohol,  etc.,  for  sterilizing 
purposes.  Metallic  and  rubber  screens  may  be  boiled.  I  have 
seen  many  capsules  and  needles  so  coated  with  dried  secretions 
that  it  was  with  difficulty  that  they  would  slip  in  and  out 
of  their  screens. 


.ootoahnq  ildfsK>q  ttatoqt  sdJ  wjtnnqo  orfj  bid] 


mOWSMM 

.  LbnoJ  nt  bi/ol(jm»  iJiracnuitarri  yi«iilwji.    I 


ijn   ;>trr.   lit  <i  I;   bluii'w   y-jril    ).. 


Technique  for  Picpariug  Radium  Tubes  and  Needles 

Foreword 

—William  H.  Cameron,  M .  D. 
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Applicator 


Part  II 


In  taking  radium  applicators  apart,  the  same  precautions 
in  handling  the  radium  must  be  observed.  This  rule  should 
cover  the  act  of  placing  the  radium  in  its  large  carrying  case 
(Plate  No.  125). 

In  transporting  radium,  it  should  never  be  carried  on  the 
person.  Since  a  metal  carrying  case  capable  of  absorbing 
most  of  the  gamma  rays  would  require  the  placing  of  from 
three  to  five  inches  of  lead  around  the  radium,  it  is  clear 
that  such  containers  would  be  excessively  heavy  (50  to  75 
lbs.)  and  so  protection  is  best  had,  after  absorbing  the  softer 
radiation  in  a  small  metal  carrying  case,  by  keeping  the  radium 
at  a  distance  of  a  foot  or  more  from  the  person.  This  can  be 
done  by  carrying  the  radium  in  the  bottom  of  a  bag. 

The  following  points  should  be  considered  before  screening 
and  arranging  the  applicator: 

1.  The  Location  of  the  Lesion. 

Applicators  should  be  arranged  in  order  to  reach  the  lesion 
with  the  least  possible  amount  of  manipulation. 

2.  The  Size  of  the  Lesion  and  the  Possible  Amount  of 

Induration  Present. 

The  applicators  should  be  distributed  over  the  lesion  for 
the  best  cross-fire  effect.  The  indurated  area  should  be 
included  in  the  radiation,  for  it  is  in  this  indurated  area 
where  young  active  cells  are  found.  Frequently  the  ap- 
plicator must  be  moved  from  one  location  to  another.  To 
do  this  with  the  least  amount  of  disturbance  is  a  point  to 
consider  in  selecting  the  type  of  applicator. 

3.  Precautions  Must  be  Taken  to  Avoid  Damage  to 

Healthy  Surrounding  Tissue  and  Organs. 

It  is  possible,  in  many  cases,  to  combine  materials — "to 
wall  off"  healthy  tissue — with  the  radium  applicator,  thus 
avoiding  additional  manipulation. 

4.  Avoid  Friction. 

Where  necessary  to  place  an  applicator  in  one  position  for 
a  long  period  of  time,  friction,  and  consequently  irritation, 
is  to  be  avoided,  especially  in  malignancy.  The  applicator 
should  be  so  constructed  that  precaution  is  had  against  all 
possible  irritation  that  may  be  caused  by  tYfeapfftcaXot  ^$&- 
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TedmSque  for  Preparing  Radium  Tubes  and  Needles 

Foreword 

—William  H.  Cameron,  M.  D. 
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5.  Possible  "Distance  Effect/' 

To  prevent  the  full  concentrated  effect  immediately  sur- 
rounding the  applicator,  advantage  should  be  taken  of 
distance  evea  when  such  distance  amounts  to  but  a  few 
millimeters.  In  the  uterine  canal,  a  few  millimeters,  in 
addition  to  the  normal  screening  employed,  will  materially 
lessen  the  annoying  after  effects  of  radiation. 

6.  Tolerance  of  Patient. 

This  is  a  factor  not  to  be  overlooked  and  will  enter  into 
the  construction  of  the  applicator,  the  "dose"  of  radium 
employed  and  the  length  of  time  the  applicator  may  remain 
in  place. 

7.  Rigidity  or  Flexibility  of  the  Applicator. 

An  important  factor  when  radium  is  to  enter  a  canal  or 
hollow  organ,  or  when  it  is  to  be  passed  around  or  over  an 
irregular  mass:  Applicators  with  a  rigid  staff  should  not 
be  placed  in  the  oesophagus,  rectum,  uterus  or  bladder. 
In  other  words,  when  the  radium  tube  or  needle  is  to  be 
placed  in  one  end  of  an  applicator  and  this  end  is  at  a 
distance  from  the  blind  end,  the  end  containing  the  radium 
should  move  with  the  part  with  which  it  is  in  apposition 
and  not  with  or  against  the  blind  end  that  emerges  from 
the  cavity.  Because  of  their  inflexibility,  many  of  the 
pretty  instruments  devised  for  a  particular  purpose  are 
less  useful  than  an  improvised  applicator  prepared  to  fit 
the  particular  case. 

8.  Blind  Applications. 

When  possible  to  convert  an  internal  lesion  into  an  external 
one  by  a  slight  operation  that  will  not  disturb  the  lesion 
itself,  it  should  be  done  in  order  to  facilitate  placing  the 
applicator.  (Cancer  of  the  bladder  is  a  good  example  of 
such  technique.)  When  not  possible,  careful  measurement 
should  be  made  so  that  in  constructing  the  applicator,  the 
radium  will  be  placed  exactly  where  it  belongs. 
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Technique  for  Preparing  ftadtam  Tabes  and  Needles 

Foreword 

—William  H.  Cameron,  M.  D 
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Part  II 


9.   Reporting  Treatment,  i 

In  reporting  cases  it  is  recommended  that  the  following 
form  be  used: 

Amount  of  Radium  Element  Used.    (In  flat  applicators 

strength  and  dimensions  of  applicator.) 

Amount  of  screening  used. 

Distance  screening  employed. 

Hours  for  each  treatment. 

Interval  between  treatments. 

Total  number  of  hours  in  first  series. 

Subsequent  treatments. 

Time  between  first  and  second  series,  etc. 

(See  Page  15-B  for  sample  Clinical  Chart.) 
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Technique  for  Preparing  Radium  Tubes  and  Needles 

Hard  Rubber  Applicators 

— William  H.  Cameron,  M.  D. 
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Part  No.  Ill 
Technique  for  Arranging  Hard  Rubber  Applicators 

NOTE. — When  it  is  desired  to  have  a  semi-flexible  carrying  holder  for 
this  applicator,  copper  wire  covered  with  rubber  tubing  may  be  used. 

When  wire  is  used  pass  silk  thread  as  per  operation  No.  3. 
Pass  wire  through  same  opening,  and  stitch  ends  of  thread  to  end 
of  rubber  tubing. 


Plate  No.  100 

Operation  No.  1 

Silver  capsule  holding  glass  radium  tube  is  picked  up  and  held 
by  sUding-spring  forceps,  the  brass  screen  being  held  by  the  Cameron 
Forceps.  The  protective  capsule  is  placed  in  the  brass  screen. 
Same  operation  for  radium  needle. 


Plate  No.  101 

Operation  No.  2 

Screw-cap  for  brass  screen  is  picked  up  and  screwed  VcvVo  ^a&fc 
with  Bliding4ock  forceps. 
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Technique  for  Preparing  Radium  Tubes  and  Needles 

Soft  Rubber  Cavity  Applicators 

— William  H.  Cameron,  M.  D. 
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Plate  No.  102 

Operation  No.  3 

The  brass  screen  containing  the  radium  tube  in  its  protective 
capsule  is  now  released  from  the  Cameron  forceps;  the  hard  rubber 
shell  screen  is  picked  up,  and  the  brass  tube  with  radium  inserted, 
using  the  locking-forceps.  Safety  cord  is  now  passed  through  the 
eve  of  the  brass  screen.  Both  ends  of  the  cord  are  then  threaded 
through  opening  in  cap  of  the  hard  rubber  screen  after  which  the 
ends  are  tied.  The  rubber  cap  is  then  slipped  down  on  the  thread 
and  screwed  on  to  the  base  of  the  hard  rubber  shell.  Fairly  heavy 
cord  may  be  used  and  it  must  be  long  enough  so  that  the  fingers 
may  be  held  away  from  the  applicator  when  tying.  Sterilized 
bees-wax  on  end  of  cord  will  assist  in  passing  through  the  eye  of 
the  brass  screen  and  the  opening  in  the  rubber  shell. 

Operation  No.  4 

In  picking  up  and  placing  this  applicator,  it  may  be  held  at 
beveled  edge  with  a  pair  of  straight  or  curved  uterine  forceps. 


Technique  for  Arranging  Soft  Rubber  Cavity  Applicator 

NOTE. — It  is  for  the  most  part  desirable  to  use  a  large  amount 
of  radium  (two  to  six  needles,  or  several  radium  tubes  and  needles) 
carrying  a  correspondingly  large  screen  and  it  is  impossible  to  place 
the  screen  into  the  lumen  of  the  rubber  tubing  without  using  the 
hands.  Therefore,  the  tube  is  cut  and  sutured  together.  With  a 
small  amount  of  radium  and  a  correspondingly  small  screen,  the 
applicator  may  be  made  by  fastening  a  piece  of  stout  string  in  the 
eyelet  of  the  brass  screen  and  pulling  into  the  lumen  of  the  rubber 
tubing,  then  tying  rubber  tubing  at  both  ends  of  brass  screen  to 
prevent  slipping. 

NOTE. — It  is  possible  to  obtain  rubber  tubing  with  rounded  blind 
end,  thus  obviating  the  use  of  caps. 
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for  Preparing  ftattom  Tube*  and  Needles 
Soft  Rubber  Cavity  Applicators 

—William  H.  Cameron,  M.  D. 


Operation  No.  1 

Screw-cap  for  brass  screen  (in  this  case  two  needles  of  12.5 
milligrams  each  and  one  25-milhKrara  tube  are  uaed)  is  threaded 
with  safety  cord.  Rubber  tubing  of  proper  length  (length  obtained 
by  actual  measurement)  and  thickness  selected.  With  ordinary 
darning  needle  suture  is  placed  from  the  surface  to  the  lumen  of 
tube,  about  one-fourth  inch  from  the  end.  The  end  of  the  suture 
is  now  passed  from  the  surface  to  the  lumen  on  the  opposite  side 
of  tube  and  the  ends  pulled  taut. 


Plate  No.  104 


Operation  No.  2 
Safety  cord  fg  drawn  through  long  end  ot  tuhbn  XxScJoq,  wA 
acrew-eap  drawn  into  end  of  tube. 


'V 


for  Pnpmme  Radium  Tubes  and  Needles 

Soft  Rubber  Cavity  Applicators 

—William  H.  Cameron,  M.  D. 
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Plate  No.  105 

Operation  No.  3 

The  short  piece  of  tubing  is  now  selected  (the  long  and  short 
pieces  of  rubber  should  represent  the  entire  length  of  the  applicator 
with  provision  made  for  cap)  and  sutures  from  long  length  of  tub- 
ing passed  through  it.  If  necessary,  for  more  ease  in  placing,  a 
small  cap  (carved  from  pith  wood)  is  inserted  into  the  lumen  of 
the  short  tubing.  This  cap  must  also  enter  into  the  length  of  tube 
when  placed  in  blind  cavity. 

Aluminum  caps  to  fit  rubber  tubing  may  now  be  had. 


Plate  No.  106 

Operation  No.  4 

The  long  piece  of  tubing  containing  screw-cap  is  now  held  isv 
Cameron  Forceps  and  radium  tube  and  needles  pYaced  mX^cv  ^C\&\xv^- 
lock  forceps. 
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Plate  No.  107 

Operation  No.  5 

The  brass  screen  (held  in  piece  of  rubber  tubing)  is  now  screwed 
into  place. 


Plate  No.  106 


Operation  No.  6 

Short  piece  of  rubber  tubing  with  its  pith  wood  cap  is  now 
placed  over  brass  screen. 
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Plata  No.  109  A 


•^ 

N^s — *■ 

^s^-  v  to     -^a>- 

Operation  No.  7 

The  suture  attached  to  end  of  long  section  of  rubber  and  passing 
through  the  lumen  of  the  short  section  is  threaded  on  a  long  darn- 
ing needle  and  plunged  through  tubing  and  hole  previously  drilled 
through  the  pith  wood  cap,  drawn  taut  and  tied. 


for  Preparing  Radium  Tabus  and  Noodles 

Soft  Rubber  Cavity  Applicators 

—  William  II.  Cameron,  M.  D. 


The  end  of  rubber  tubing  may  be  dosed  by  passing  ends  of 
thread  through  tubing  about  Ji  inch  from  end  of  brass  screen, 
draw  taut  and  tie.    Trim  off  bulging  part  of  tube  with  scissors. 


M  NO.  110 

Operation  No.  8 
If  free  end  of  tube  to  to  extend  out  of  cervix  or  rectum,  a  crose- 
sectUm  of  rubber  is  attached  to  free  end  to  assist  in  holding  tube 
in  place,  and,  in  case  of  the  cervix,  to  present  a  larger  surface 
against  which  to  pack. 


Plats  No.  Ill 
Operation  No.  9 
Complete  applicator  ready  for  placing. 


tor  PH|»«riag  Radium  Tubes  and  Noed  les 
Combated  Applicator  and  Drainage  T  ube 

—William  H.  Cameron,  M.  D. 


Combined  Applicator  and  Drainage  Tube 


Operation  No.  1 

Braes  screen  placed  in  end  of  tube.  Sutures  passed  as  described 
in  Plate  No.  103.  Radium  tubes  are  placed.  Screen  held  in 
Cameron  Forceps  and  radium  containers  placed  with  sliding  lock 
forceps. 


X  No.  113 

Operation  No.  2 
Screw-cap  being:  placed  on  brass  screen. 
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Plate  No.  114 

Operation  No.  3 

Small  section  of  rubber  being  placed  over  exposed  end  of  brass 


Plate  No.  115 

Operation  No.  4 

Suture  passed  through  rubber  tubing  close  to  end  of  radium 
container. 
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Plate  No.  116 


Operation  No.  5 

Suture  being  tied  to  prevent  forward  slipping  of  radium  con- 


Plate  No.  117 


Operation  No.  t 

Suture  being  tied  to  prevent  radium  container  slipping  backward. 


■ 
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Plate  No.  118 

Operation  No.  7 
Complete  applicator  ready  to  place. 
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Semi-Flexible  Rubber  Covered  Applicator 
NOTE.— See  Plato  No.  3  for  using  hard  rubber  abell  screen  when 
possible.     Here  thin  rubber  tubing  is  passed  over  wire  to  the  hard 
rubber  shell. 


U  No.  119 

Operation  No.  1 
.  er,  brats  or  silver  wire  of  required  length  is  selected  and 

1  through  thin  rubber  tubing,  the  lumen  of  which  will  carry 

the  required  radium  tube  or  needles  (for  an  individual  case)  and  the 
necessary  brass  screen.  The  wire  is  fastened  through  the  eyelet 
of  the  brass  screen  and  lightly  soldered.  Special  care  must  be 
taken  that  cut  end  of  wire  is  not  rough  or  sharp.  Radium  tube  in 
protective  capsule  (or  needles)  is  placed  in  screw-cap. 


te  No.  130 

Operation.  No.  2 

Brass  screen  previously  placed  in  end  ol  ruVtoer  \siwCV8.,\jK»* 
screwed  on  to  screw-cap. 
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Plate  No.  121 

Operation  No.  3 

The  screen  is  now  pulled  into  the  rubber  tubing,  the  rubber  tub- 
ing overlapping  the  screen  about  one-fourth  inch. 


Plate  No.  122 


Operation  No.  4 

Pith  wood  cap  is  now  inserted  into  end  of  rubber  tubing  and 
sutured,  sutures  passing  through  the  rubber  tubing  and  cap. 
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Plate  No.  123 

Operation  No.  5 

Complete  applicator  showing  cross-piece  of  rubber  to  facilitate 
fastening  at  free  end  or  to  be  caught  by  patient's  teeth  when  placed 
in  oesophagus.  Bend  free  end  of  wire  to  form  handle  so  that 
applicator  will  not  turn  when  introducing. 

NOTE. — As  there  is  danger  of  pulling  screen  through  rubber 
tubing  when  removing,  place  suture  through  tube  and  link  of  wire 
as  it  passes  through  the  eyelet  of  the  screw-cap. 

Aluminum  caps  to  fit  rubber  tubing  may  now  be  had  to  use  in 
place  of  pith  wood. 

It  is  now  possible  to  secure  rubber  tubing  with  rounded  closed 
end  to  use  in  place  of  caps  when  possible. 
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OPERATION  NO.  1 

Measure  length  of  tube  required  and  mark  with  ink  at  point  to 
be  cut.  To  secure  an  even  edge,  stretch  tubing  as  far  as  possible 
and  cut  with  sharp  scissors. 


OPERATION  NO.  2. 

If  short  length  of  tubing  is  used,  thread  a  strong  suture  on  large 
darning  needle.  Pass  needle  carrying  suture  in  open  end  of  tubing 
and  plunge  through  blind  end.  Pass  end  of  suture  emerging  from 
open  end  through  eyelet  of  brass  screen  containing  radium  capsule  (or 
through  eyelet  of  capsule  if  screen  is  not  used)  and  fasten  securely. 
In  securing  in  eyelet,  be  sure  to  leave  free  end  of  suture  sufficiently 
long  for  a  stitch  in  wall  of  rubber  tubing  (to  prevent  brass  screen 
slipping  backward)  and  to  emerge  from  free  end  to  form  a  safety 
string. 


OPERATION  NO.  3. 

Grasp  suture  emerging  from  blind  end  with  fingers  and  one  lip 
of  the  open  end  of  rubber  tubing  with  forceps.  Pull  brass  screen 
into  lumen.  If  close  fit,  dip  rubber  tubing  in  sterile  water  to  facili- 
tate. If  brass  screen  will  not  pass  into  the  lumen  on  account  of  for- 
ceps grasping  lip  of  open  end,  make  longitudinal  incisions  (about 
one-fourth  inch)  in  free  end  of  rubber  tubing  forming  a  tongue  like 
arrangement. 


OPERATION  NO.  4. 

Cut  end  of  suture  emerging  from  blind  end  flush  with  rubber 
tubing.  Grasp  part  of  rubber  tubing  containing  brass  screen  with 
Cameron  forceps.  Thread  darning  needle  with  suture  emerging  from 
free  end  (see  last  paragraph  of  Operation  No.  2)  and  pass  into  lumen 
emerging  through  wall  close  up  to  end  of  brass  screen.  Then  taking 
a  stitch  pass  back  through  wall  to  lumen  and  again  bring  out  through 
open  end.  This  suture  (if  long  enough)  will  then  act  as  a  safety 
string  and  will  hold  screen  from  slipping  out  of  free  end.  If  this 
procedure  cannot  be  carried  out  pack  lumen  with  cotton. 

Note — If  the  length  of  rubber  tubing  prevents  carrying  out  of 
the  foregoing,  proceed  as  follows: 


OPERATION  NO.  5. 

Measure  place  in  rubber  tubing  to  be  occupied  by  brass  screen. 
About  one-fourth  of  an  inch  beyond  this  area  start  an  incision  (use 
sharp  pointed  scissors)  and  carry  for  about  one-half  inch  towards 
free  end  of  tubing. 


■ 

■ 
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OPERATION  NO.  6. 

Thread  about  twelve  to  sixteen  inches  of  strong  thread  on  long 
darning  needle  or  straight  Yankauer  needle  and  pass  suture  through 
incision  and  through  blind  end.  The  end  of  suture  emerging  from 
incision  is  passed  through  eye  of  brass  screen  and  fastened,  leaving 
long  free  end  for  safety  string. 


OPERATION  NO.  7. 

The  brass  screen  (containing  radium  capsule)  is  now  held  in 
forceps  and  started  into  lumen  of  rubber  tubing  through  incision. 
The  suture  emerging  through  blind  end  is  grasped  with  fingers  (suture 
should  be  long  enough  so  that  hands  will  not  be  in  close  contact  with 
radium)  and  the  free  end  of  rubber  tubing  grasped  with  forceps.  The 
brass  screen  is  then  pulled  into  place. 


OPERATION  NO.  8. 

The  brass  screen  in  the  rubber  tubing  is  now  held  by  the  Cam- 
eron forceps.  That  part  of  the  suture  emerging  from  incision  is 
now  threaded  on  Yankauer  needle  and  passed  through  lumen  of  rub- 
ber tubing,  emerging  at  free  end  to  act  as  safety  string. 


OPERATION  NO.  9. 


Close  the  incision  by  a  double  suture  (such  as  cobbler  uses  in 
stitching  soles)  starting  from  the  distal  end  of  incision  and  work- 
ing towards  end  of  brass  screen  passing  last  stitch  through  tubing 
close  to  end  of  brass  screen  and  fasten  outside  in  order  to  decrease 
diameter  of  lumen — this  to  prevent  brass  screen  from  slipping  back- 
ward.   Cut  end  of  suture  emerging  from  blind  end  flush  with  tubing. 

Note — In  order  to  materially  decrease  diameter  of  lumen  in  rub- 
ber tubing,  stretch  tubing  as  far  as  possible  before  tying. 
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NOTE. 

Secure  a  Wales'  Soft  Rubber  Rectal  Bougie  No.  8  or  11.  Length 
as  purchased  12%  inches.  May  be  purchased  from  any  good  sur- 
gical instrument  house. 


OPERATION  NO.  1. 

Bougie  is  cut  off  about  7  inches  from  flange  end.    Cut  with  sharp 
knife.      Dip  knife  in  water  before  using. 


OPERATION  NO.  2. 

Cut  end  is  rounded  off  with  pair  of  sharp  scissors  and  smoothed 
with  sand  paper  held  to  a  revolving  emery  wheel. 


OPERATION  NO.  3. 

About  %  inch  from  rounded  end,  cut  depression  for  brass  screen. 
Make  incisions  with  sharp  pointed  knife.  Wrap  adhesive  plaster 
around  blade  8  mm.  from  point  as  a  guide.  This  depression  is  made 
about  50  mm.  long  (in  order  that  radium  tube  may  be  moved  back- 
ward or  forward  to  exact  position)  8%  mm.  wide  by  8%  mm.  deep. 
Free  flap  from  base  with  sharp  scissors.  To  prevent  screen  from 
slipping  backward  or  forward,  All  depression  with  dental  impres- 
sion compound  and  strap  in  place  with  adhesive  tape. 


OPERATION  NO.  4. 

It  is  important  to  know  the  exact  line  of  the  radium  so  that  it 
may  be  pointed  in  the  proper  position.  Cut  notch  in  flange  in  direct 
line  with  radium  tube.  When  bougie  is  ready  to  place  cover  with  pure 
rubber  condom. 

Note. — If  flange  end  of  bougie  sticks  out  of  rectum,  wrap  ex- 
posed part  with  adhesive  plaster  to  prevent  slipping  backward. 

To  hold  bougie  from  slipping  out,  use  large  darning  needle  to 
pass  heavy  suture  through  flange  and  fasten  suture  to  patient. 
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Part  No.  IV. 

Tubes  and  Needles  Used  in 
Surface  Applications 

(See  Plates  No.  1  and  2) 

HE  variety  of  flat  applicators  put  forth  for  surface 

application  is  numerous,  but,  as  in  cavity  work,  the  best 

results  will,  I  believe,  be  observed  when  the  operator 

his  individual  cases  and  adopts  a  form  of  applicator 

stable  for  each  case. 

xeening  to  protect  the  skin  and  to  differentiate  between 

and  superficial  radiation  are  the  paramount  features  of 

work.    When  selecting  a  screening  material  the  absorbing 

^er  (per  millimeter)  of  the  material  should  be  known.    For 

tance,  1.0  mm.  of  silver  will  "cut  out"  or  absorb  99.9%  of 

hard  beta  rays  while  it  will  take  2.0  mm.  of  brass  to 

^omplish  the  same  purpose. 

The  silver  protective  capsule  (silver  being  almost  univer- 
y  used  to  protect  the  glass  radium  tube)  is  0.5  mm.  in  wall 
and  "cuts  out"  97%  of  the  hard  beta  rays.    The 
thickness  of  radium  needles  is  0.4  mm.,  and  this  thickness 
*^Vats  out"  87%  of  the  hard  beta  rays.    Some  further  screening 
accessary  then,  to  "cut  out"  all  of  the  hard  beta  rays,  and 
*  this  purpose  1  mm.  of  brass  suffices.    When  metallic 
ning  is  used  for  absorption  of  hard  beta  rays,  the  secondary 
ta  rays  from  this  metallic  screening  must  be  absorbed, 
is  accomplished  with   non-metallic  material,   such  as 
^xun.  paper,  or  rubber,  or  gauze,  or,  according  to  the  London 
dium  Institute,  0.5  mm.  of  aluminum. 
Unless  one  has  the  applicator  placed  so  that  all  parts  of  the 
ium  container  come  in  contact  with  diseased  tissue,  pro- 
ion  should  be  made  to  protect  the  healthy  skin  against 
*C)longed,  concentrated  radiation.    This  may  be  accomplished 
"distance"  screening — in  other  words,  holding  the  radium 
y  from  the  parts  to  be  radiated  by  interposing  some  non- 
tallic  substance  between  the  skin  and  the  radium. 
It  seems  to  me  that  one  will  or  will  not  want  to  absorb  the 
amount  of  beta  rays  that  are  escaping  from  the  radium 




/I  -o'A  ji«4 

1  Mjhfirtfr1  bo»  wtdu'V 

enoijroilqq/.  BMitttfl 

■ 

■    ■ 

'■  ■    ■    . 

1   3ll<-p 

. 

iliaaoi 

. 

Technique  for  Preparing  Radium  Tubes  and  Needles 

Tubes  and  Needles  Used  in  Surface  Applications 

—William  H.  Cameron,  M.  D. 


FILE  UND1 
Applicaton 


Part  IV 


applicator.  Various  thicknesses  of  metallic  or  non-metallic 
substances  supposed  to  absorb  a  part  of  these  rays  are  unneces- 
sary and  confusing.  One  thickness  simplifies  technique  and 
in  no  way  lessens  efficiency.  If  you  desire  to  use  the  beta 
rays  escaping  from  the  radium  applicator,  simply  cover  with 
thin  rubber  or  paper.  The  plaques  are  especially  devised  to 
permit  the  best  use  of  the  beta  rays.  (Plate  No.  9.)  In  the 
glass  tubes,  the  even  distribution  of  the  rays  is  more  difficult, 
and  from  the  needles  very  little  beta  radiation  is  available.  If 
the  beta  rays  are  to  be  "cut  out,"  use  the  required  amount  of 
metallic  screening,  plus  thin  rubber  or  paper  to  absorb  the 
secondary  beta  rays  from  the  metal  screen.  When  "distance" 
screening  is  to  be  used,  obtain  this  by  use  of  more  bulky  non- 
metallic  screening.  The  intensity  of  the  rays  varies  inversely 
as  the  square  of  the  distance  from  the  radium,  and  this  factor 
should  be  remembered  in  estimating  the  distance  between  the 
radium  and  the  parts  to  be  affected. 

The  most  convenient  applicator  I  have  used  is  one  made 
from  pith  wood.  This  wood  is  lighter  than  cork  but  more 
durable.  By  sawing  a  series  of  parallel  cuts  on  the  surface 
opposite  the  radium,  the  wood  may  be  made  to  fit  any  sur- 
face. It  is  so  soft  that  indentations  (to  hold  a  tube  or  needle 
in  place)  may  be  made  with  a  pencil.  Holes  for  the  same 
purpose  may  easily  be  drilled  by  a  small  steel  drill  or  an  or- 
dinary darning  needle.  It  may  be  cut  into  any  shape  by  a 
pocket  knife.  If  desired  to  protect  from  contamination,  it  may 
be  covered  with  thin  rubber.  However,  it  is  not  injured  by 
boiling. 

When  needles  or  containers  are  to  be  used  in  series  over  the 
surface  to  secure  a  cross-fire  effect,  they  should  be  arranged  at 
equal  distances  from  each  other  and  from  the  edge  of  the  block. 

When  using  pith  wood,  due  to  its  slight  absorbing  power, 
the  radium  must  always  have  the  full,  necessary  metallic 
screening. 

What  I  have  had  to  say  regarding  the  screening  of  tubes  I 

and  needles  for  surface  applications,  applies  also  to  the  plaques.  * 

It  must  be  remembered,  however,  that  the  radium  surface  of 
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this  latter  applicator  emits  the  largest  proportion  of  hard  beta 
rays  and  additional  steps  must  be  taken  to  "cut  out"  these 
rays.  For  instance,  a  brass  screen  must  be  2.0  mm.  thick, 
a  lead  screen  1.0  mm.  thick,  etc.,  etc.,  entirely  to  absorb  the 
hard  beta  rays. 

When  the  beta  rays  are  to  be  used,  thin  rubber  or  paper 
only  should  protect  the  surface.  When  metallic  screens  are 
U9ed,  rubber,  paper,  gauze,  etc.,  must  be  employed  to  absorb 
the  secondary  beta  rays  set  up  in  the  metal  screens. 

Additional  screening  above  the  required  amount,  then,  is  a 
"distance  effect"  and  any  non-metallic  substance  may  be 
employed.  When  a  metal  "window  screen"  is  used,  rubber 
or  paper  must  be  interposed  between  the  metal  and  the  skin 
surface  to  prevent  action  on  normal  tissue  of  the  secondary 
rays  from  the  metal  of  the  window  screen. 
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Buried  Needles 

Radium  needles  when  buried  are  not  screened.  Conse- 
quently about  13%  of  the  hard  beta  rays  come  into  play. 
When  threading  needles,  they  should  not  be  handled  or  held 
with  the  fingers  (Plate  124),  and  they  should  only  be  intro- 
duced into  tissues  with  a  suitable  forceps.  Bees-wax  (ster- 
ilized) rubbed  on  the  end  of  the  thread  and  then  stripped  with 
the  finger  will  greatly  facilitate  threading.  If  a  number  of 
needles  are  being  employed,  the  Bowen  needle  frame  may  be 
used  not  only  to  facilitate  threading,  but  to  hold  needles  in 
readiness  for  introduction. 

The  thread  should  be  pushed  through  the  eye  of  the  needle 
with  forceps  and  grasped  with  another  forceps  upon  emerging 
from  the  eye.  Needles  may  also  be  threaded  by  holding  the 
"brass  needle  screen"  with  Cameron  Forceps  and  placing  the 
needle  in  this  screen.  (Plate  No.  124.)  This  latter  method  is 
preferable,  since  in  this  way  the  hands  are  exposed  only  to  the 
rays  from  a  single  needle  at  a  time,  whereas,  when  threading 
with  the  needles  supported  in  the  Bowen  needle  holder,  the 
hands  are  near  all  of  the  needles.  When  a  number  of  needles 
are  employed,  protection  may  be  had  by  using  needle  holes  on 
upright  part  of  Operator's  Protection  Stand.    (Plate  No.  4.) 

Needles  when  used  in  the  1  mm.  brass  screen  tube,  should 
be  placed  in  the  screen  with  the  eye  end  down. 

Universal  needles  (Plate  No.  2)  should  not  be  forced  into 
dense  tissue  unless  a  track  has  been  made  with  bistoury.  They 
may  also  be  used,  in  such  tissue,  by  passing  through  a  specially 
devised  trocar  and  canula  (Plate  No.  11). 

The  Lee  Type  Needle  (Plate  No.  10-A)  presents  some 
advantages  but,  as  a  rule,  they  are  a  little  large  for  general 
work. 


. 


■ 


i  A'jlfwsn  h\; 


nbfiai 


■ 


Technique  for  Preparing  Radium  Tubes  and  Needles 

Buried  Needles 
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Technique  for  Preparing  Radium  Tubes  and  Needles 

Radium  Emanation 

—William  //.  Cameron,  M.  D. 
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Radium  Emanation 

An  apparatus  for  drawing  off  radium  emanation  from  a 
radium  solution,  purifying  and  securing  the  emanation  in  fine 
capillary  glass  tubes,  is  illustrated  in  Plate  No.  126.  This 
apparatus  is  quite  complex  and  special  instructions  are  required 
for  its  operation. 

To  be  economically  operated  at  least  500  milligrams  of 
radium  are  necessary. 

Radium  Emanation  tubes,  needles  and  seeds  are  used  in 
the  same  way  as  radium  element.  They  have  the  advantage 
of  being  much  smaller  than  the  corresponding  radium  prepa- 
ration; however,  with  the  disadvantage  of  rapid  decay. 

For  detailed  descriptions  of  the  apparatus,  its  operation, 
and  the  methods  of  employing  radium  emanation  see : — 

(1)  Charles  H.  Viol,  Ph.  D.,  "Description  of  an  Apparatus 
for  the  Collection,  Purification  and  Tubing  of  Radium  Ema- 
nation from  a  Radium  Solution." — Radium,  XIV,  pp.  1-9, 
October  1919. 

(2)  William  Duane,  Ph.  D.,  "Methods  of  Preparing  and  Using 
Radioactive  Substances  in  the  Treatment  of  Malignant 
Disease,  and  of  Estimating  Suitable  Dosages." — Boston 
Medical  and  Surgical  Journal,  Vol.  CLXXVII,  No.  83,  pp. 
787-799,  December  6th,  1917.  Also  reprinted  in  Radium, 
Vol.  X,  pp.  93-112,  April  1918. 

(3)  G.  Failla,  Ph.  D.,  "Radium  Technique  at  the  Memorial 
Hospital,  New  York."— RadiumXVI,pp.  16-32,  Novemberl920. 

(4)  Charles  H.  Viol,  Ph.  D.,  "Calculation  of  Dosages  when 
Radium  Emanation  Is  Employed." — Radium,  XIV,  pp.  55-58, 
December  1919. 
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GLOSSARY  OF  TERMS  IN  RADIOACTIVITY  AND 

RADIUMTHERAPY 

Charles  H.  Viol,  Ph.D 

absorption  of  rays:    The  absorption  of  alpha  rays  is  an 
tomic  property  of  the  absorbing  substance,  proportional  to  the 
s.<juare  root  of  the  atomic  weight,  if  elementary,  or  to  the  sum 
of  the  square  roots  of  the  constituent  atoms,  if  a  compound 
or  mixture.     It  does  not  follow  a  simple  exponential  law,  the 
exact  law  being  unknown.    All  alpha  rays  are  easily  absorbed, 
3  to  8  cm.  of  air  (depending  on  the  range)  or  o.oi  to  0.03  mm. 
"thickness  of  aluminum  being  sufficient  to   completely  absorb 
*them.    For  homogeneous  beta  and  gamma  rays  the  absorption 
*takes  place  in  accordance  with  a  simple  exponential  law.    Since, 
liowever,  the  beta  and  gamma  rays  from  radium  are  not  homo- 
geneous, due  to  their  various  velocities  in  the  case  of  beta,  and 
their  different  wave  lengths  in  the  case  of  gamma  rays,  the 
actual  absorption  of  these  rays  is  a  quite  complicated  function. 

absorption  of  beta  rays:    A  consideration  of  the  absorp- 
tion of  a  particular  type  of  beta  rays  with  increasing  thickness 
of  metal  will  suffice  to  exemplify  in  a  general  way  the  absorption 
of  the  beta  and  also  the  gamma  rays.     It  has  been  found,  for 
example,  that  about  0.1  mm.  of  silver  suffices  to  absorb  fifty 
per  cent  of  the  hard  (most  penetrating)  beta  rays  emitted  from 
a  radium  tube,  these  particular  rays  being  due  to  a  transmutation 
of  the  product  Ra  C.    The  use  of  0.2  mm.  of  silver,  however, 
does  not  effect  a  complete  absorption  of  these  hard  beta  rays", 
the  additional  0.1  mm.  of  metal  merely  serving  to  absorb  fifty 
per  cent  of  the  rays  that  passed  through  the  first  0.1  mm.  of 
silver. 

In  the  following  table  the  first  column  gives  the  thickness 
of  the  silver  screen  in  millimeters,  and  the  second  column  shows 
the  per  cent  of  the  hard  beta  rays  absorbed  in  the  corresponding 
thickness  of  silver: 

TABLE  I 


Thickness    of    Silver 

Per  Cent  of  Beta  Rays 

Screen   in   Millimeters 

Absorbed  by   Screen 

0.1 

50.0 

0.2 

75.0 

0.8 

87.5 

0.4 

98.7 

0.5 

96.8 

0.6 

98.4 

0.7 

99.2 

0.8 

99.6 

0.9 

99.8 

1.0 

99.9 

A  study  of  this  Table  I  shows,  for  example,  that  0.5  mm.  of 
silver  suffices  to  absorb  nearly  ninety-seven  per  cent  of  the  hard 
beta  rays,  and  if  the  thickness  of  the  screen  be  doubled  the 
additional  metal  is  used  merely  to  absorb  the  remaining  three 
per  cent  of  the  rays. 

A  general  rule,  which  holds  with  sufficient  accuracy  for  all 
purposes,  is  that  the  absorbing  power  of  metals  for  a  given  type 
of  beta  or  gamma  radiation  increases  in  proportion  to  the  density 
of  the  metals.  Thus  aluminum,  with  a  density  of  2.7,  which 
is  about  one- fourth  as  dense  as  silver  (10.6),  will,  in  accordance 
vrith  the  rule  given  above,  need  to  be  used  in  four  times  the 
thickness  of  silver  to  absorb  a  given  type  of  rays  to  the  same 
extent.  In  Table  II  are  given  the  density,  half-absorption 
thickness,  and  the  thickness  of  various  materials  required  to 
absorb  99.9%  of  the  hard  beta  rays  from  Ra  C: 

TABLE  II — Density  and  Screening  Power  of  Various  Materials 


Hay   Absorbing 
Material 


ater    

um    rubber    . . . 
oft  tissues 

one     

lass    (common) 

aluminum     

teel    


Approximate 
Density 


Nickel    . 
popper   . 

Silver    . . 
3^ead 

Gold    ... 

Platinum 


1.0 

1.0 

1.0 

1.7-2.0 

2.6 

2.7 

7.7 

8.5 

8.7 

8.9 

10.6 

11.8 

19.3 

21. R 


Thickness  of 

absorbing 

material 

required 

to  absorb 

50   per  cent 

of  the  hard 

beta   rays    of 

radium 


1.00 
1.00 
1.00 
0.60 
0.40 
0.40 
0.14 
0.13 
0.13 
0.13 
0.10 
0.10 
0.06 
0.05 


mm. 
mm. 
mm. 
mm. 
mm. 
mm. 
mm. 
mm. 
mm. 
mm. 
mm. 
mm. 
mm. 
mm. 


Thickness  of 

absorbing 

material 

required 

to  absorb 

99.9   per  cent 

of  the  hard 

beta    rays    of 

radium 


10.00 
10.00 
10.00 
6.00 
4.00 
4.00 
1.40 
1.30 
1.30 
1.30 
1.00 
1.00 
0.60 
0.50 


mm. 
mm. 
mm. 
mm. 
mm. 
mm. 
mm. 
mm. 
mm. 
mm. 
mm. 
mm. 
mm. 
mm. 


absorption  of  gamma  rays:  The  hard  gamma  rays  of 
radium  are  far  more  penetrating  than  the  hard  beta  rays,  requir- 
ing, for  example,  13  mm.  of  lead  for  their  half  absorption  as 
compared  with  0.1  mm.  lead  required  to  absorb  half  of  the  hard 
beta  rays.  Consequently,  to  absorb  99.9  per  cent  of  the  hard 
gamma  rays,  requires  ten  times  this  thickness  of  lead  (cf.  Table 
I,  where  it  is  seen  that  ten  times  the  half -absorbing  thickness 
of  metal  absorbs  99.9  per  cent  of  the  rays)  or  thirteen  centimet- 
ers of  lead  (five  and  one-eighth  inches). 

absorption  coefficient:  Beta  rays  when  homogeneous, 
are  absorbed  occording  to  the  following  simple  exponential  law: 
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Iyi°  =  c"ut;  1°  and  I*  are  the  intensities  of  the  rays  initially  and 
after  passage  through  a  thickness  of  matter  t,  u  being  the  co- 
efficient of  absorption  and  e  a  constant,  the  base  of  the  natural 
logarithms,  having  a  value  2.71828.    If  t*  is  the  thickness  of  the 
absorbing  layer  in  centimeters  that  reduces  the  intensity  to  half 
"value,  tJ=o.693/u.     For  beta  rays  from  radium  the  value  of  u 
tfor  aluminum  is  200  cm.,  so  that  t1  is  0.693/200=0.00346  cm. 
of  aluminum  to  reduce  the  intensity  of  the  rays  one  half.  Gamma 
rays  follow  the  same  exponential  law,  the  average  value  of  u 
for  the  gamma  rays  of  radium  being  0.50.     From   this  t*= 
0.693/0.5=1.38  cm.  of  lead  to  absorb  half  of  these  rays. 

actinium  and  actinium  series:  Actinium  is  a  radio- 
element  associated  with  uranium  in  pitchblende.  The  actinium 
series  of  disintegration  products  is  supposedly  a  branch  series 
of  the  uranium,  being  formed  from  U  Y  which  represents  about 
3%  of  U^  Actinium  itself  emits  very  slow  beta  rays  and  little 
is  known  concerning  it.  The  later  members  of  the  actinium 
series  have  very  short  life  periods.  The  actinium  series  embraces 
*£he  elements  as  shown  in  the  following  table : 

ACTINIUM  FAMILY 


CD 

Name 


S%   of  Uranium  II... 

284 

280 

230 

226 

226 

222 

-Actinium  Emanation. 

218 

214 

210 

210 

206 

206 

(2) 
Atomic 
Weight 


(8) 

Half  Decay 

Period 


About  1,000,000  years 

1.6  days 

Estimated  l,20o  to  180,000 

About  30  years 

19.5  days 

11.4  days 

3.9  seconds 

0.002  seconds 
36.1  minutes 

2.15  minutes 

4.71  minutes 


yrs. 


<4) 

Radiation 

Alpha 
Beta 

Alpha 
Soft  Beta 

Alpha 

Alpha 

Alpha 

Alpha 
Beta'  gamma 

Alpha 
Beta  gamma 


active  deposit  :     Name  given  to  the  non-volatile  disintegra- 
tion products  of  the  emanations.    Active  deposits  of  rapid  change 
consist  of  the  A  products  and  its  successors  which  are  relatively 
short-lived.     RaA,  RaB,  RaG  and  RaC2  of  the  radium  series 
Constitute  the  active  deposit  of  rapid  change,  while  the  members 
following,  (see  radium  series)  make  up  the  active  deposit  of  slow 
<Iecay.     The   active   deposit   is   conveniently   collected  upon   a 
**^gatively  charged    plate    exposed    to   the   emanation.     Other 
^^mes   for  active  deposit  are  "excited  activity"  and  "induced 
Activity." 

-  By  exposing  metal  foils  or  sodium  chloride  crystals  for  four 

5*°urs  to  the  action  of  a  high  concentration  of  radium  emanation 
•ry  active  preparations  of  the  active  deposit  may  be  secured 
use  as  local  applicators,  or  after  solution  of  the  salt  in  sterile 
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water,  for  injection.  Such  preparations  of  active  deposit  are 
standardized  by  comparing  their  gamma  ray  activity  with  that 
of  a  standard  radium  prepration. 

activity  :  Most  of  the  older  radium  preparations  were  sold 
on  the  basis  of  an  "activity"  expressed  in  terms  of  the  alpha  ray 
activity  of  uranium  metal  as  unity.  This  gave  large  numbers 
since  pure  radium  bromide  was  set  as  2,000,000  times  as  active 
as  uranium  metal.  Half  pure  radium  bromide  was  said  to  be  of 
1,000,000  activity.     Unfortunately  when  such  preparations  are 

now  compared  with  radium  standards,  comparisons  being  made 
by  means  of  the  gamma  rays,  it  is  found  in  most  cases  that  the 
radium  element  content  is  far  below  that  which  is  expected. 
The  standardization  of  all  radium  preparations  on  the  basis  of 
the  International  Radium  Standard  is  now  the  accepted  practice, 
and  all  preparations  should  be  purchased  only  on  the  guarantee 
by  responsible  dealers  of  the  content  of  radioactive  element  in 
terms  of  this  standard  or  with  certificates  from  the  Bureau  of 
Standards.     The  description  of  preparations  in  terms  of  their 

radium  element  content  is  the  best  practice  since  the  therapeutic 

Value    is    dependent    on    the    radium    element    content.     (See 

Afeasurement  of  Radium). 

aging  or  maturing  of  radium  :     Since  radium  prepara- 
tions owe  their  gamma  ray  activity  to  the  presence  of  RaB  and 
^?aC,  it  is  necessary  that  these  products  accumulate  in  maximum 
^amount  before  the  standardization  of  the  radium  is  undertaken. 
"The  period  for  the  accumulation  of  the  equilibrium  amounts  of 
IRaB  and  RaC  is  dependent  upon  the  slower  rate  of  accumula- 
tion of  radium  emanation.     Thirty  days  from  the  time  of  her- 
metically   sealing  a   radium    preparation,    initially    free    from 
radium  emanation,   allows    the    accumulation   of  99.5  per  cent 
of  the  equilibrium  quantity  of  radium  emanation  (q.  v.)  and  this 
period  of  a  month  is  therefore  required  for  the  aging  or  maturing 
of  newly  made  radium  applicators.     (See  Equilibrium). 

alpha  rays:     (See  Atom.)      One  of  the  types  of  radiation 
from  radioactive  substances,  consisting  of  the  nucleus  of  the 
helium  atom  (which  is  the  atom  minus  its  two  outer  negative 
electrons)  expelled  from  the  nucleus  of  the  radio  atom  with  a 
velocity  about  one-twentieth  that  of  light,  and  bearing  a  charge 
twice  that  of  hydrogen  atom  in  electrolysis   (or  9.3  x   10-10 
electrostatic  units)  :  (0.00000000093).    In  their  passage  through 
matter  the  rays  cause  ionization  and  thus  render  air  conductive 
of  electricity,  and  so  discharge  electroscopes.    They  also  affect 
a  photographic  plate,  and  produce  scintillations  in  certain  sub- 
stances, e.  g.  phosphorescent  zinc  sulfide.    The  rays  are  slightly 
deviated  in  a  strong  magnetic  field  at  right  ftngfes  to  their  path. 
The   alpha    rays    from    different    radioactive    substances    have 
Afferent  velocities  of  expulsion  and  ionize  the  air  for  different 
distances  referred  to  as  the  "range."    The  number  of  ions  per 
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cm.  of  path  varies,  increasing  rapidly  to  a  maximum  within  a 
few  mm.  of  the  end  of  the  range.  One  alpha  particle  from  Ra  C, 
initial  velocity,  2.06  x  io9  (2,060,000,000)  cm.  per  sec,  produces 
2.37  x  io5  (237,000)  ions.  Its  energy  is  1.31  x  10 — s  ergs.  See 
also  range,  scattering,  absorption,  transformation.  Owing  to 
the  ready  absorption  of  the  alpha  rays  (a  sheet  of  thin  paper 
suffices  for  their  complete  absorption),  they  can  produce  only 
the  most  superficial  effects  on  tissues,  and  in  practice  play  no 
part  in  the  local  application  of  radium.  When  radium  and 
radioactive  substances  are  used  internally,  no  doubt  the  main 
effects  are  due  to  the  action  of  alpha  rays  which  carry  by  far 
the  greater  portion  of  energy  liberated  in  the  transformation 
of  the  radio  elements.  The  alpha  rays  from  a  gram  of  radium 
in  equilibrium  with  Ra  Em,  Ra  A,  Ra  B,  Ra  C,  produce  123  of 
the  136  calories  of  heat  produced  by  all  the  rays  in  an  hour. 

applicators.  Applicators  are  instruments  for  the  use  of 
radium  and  other  radioactive  substances  in  the  local  application 
of  the  rays  for  therapeutic  purposes.  In  the  case  of  radium 
tliree  types  of  applicators  commonly  used  are  (1)  tubes,  (2) 
x^^edles,  (3)  glazed  surface  plaques. 

In  the  tube  applicators,  radium  sulfate  is  sealed  hermetically 
in  thin- walled  glass  tubes,  of  such  dimentions  as  not  to  permit 
any  considerable  motion  of  the  salt  in  the  tube.  In  practice  such 
trubes  are  almost  always  used  in  a  thin-walled  metal  container, 
^ijch  as  a  silver  capsule  of  0.5  mm.  wall  thickness,  any  additional 
filters  being  placed  over  the  silver  capsule.  Such  tubes  usually 
Contain  25,  50  or  100  mg.  of  radium  element. 

Needles  of  non-corrosive  alloys  or  platinum  have  the  radium 
^xilfate  filled  directly  into  the  hollow  shaft  o  fthe  needle  which  is 
tlien  hermetically  sealed  by  soldering  in  a  screw  cap.  Needles 
^- re  very  convenient  for  insertion  directly  into  sumor  masses. 
I^adium  needles  are  usually  made  containing  5,  10  or  12.5  mg. 
^>f  radium  element.  Where  radium  emanation  is  available  in  tiny 
S*lass  tubes  these  are  frequently  inserted  into  tissues  by  the  use 
^f  a  special  hypodermic  needle. 

Glazed  surface  plaques*  are  now  widely  used,  having  re- 
placed the  older  varnish  applicators,  which  were  found  unsatis- 
factory owing  to  their  very  short  life.    These  plaques  are  made 
*>3r  fusing  on  a  suitable  metal  back,  a  glaze  which  contains  the 
'Vadium  sulfate  in  uniform  distribution.     Such  plaques  can  be 
sterilized  by  the  various  chemical  agents  such  as  phenol,  formalin, 
alcohol,  etc.,  and  have  proven  very  durable.     The  strength  of 
Plaques  is  usually  expressed  in  terms  of  the  radium  element 
Present  per  square  centimeter  of  area.     Full  strength  plaques 
Contain  5  mg.  of  radium  per  sq.  cm.;  half  strength,  2.5  mg. 
Per  sq.  cm.;  quarter  strength  1.25  mg.  per  sq.  cm.     Thus  a 

%U.  8.  Patent  No.  1210731,  Jan.  2,  1917,  assigned  Standard  CSiemlcal  Co. 


plaque  of  2  x  2  cm.  dimensions,  with  10  mg.  of  radium  contains 
2.5  mg.  per  sq.  cm.  and  so  is  described  as  a  10  mg.  half 
strength  surface  applicator.  Surface  applicators  find  their 
greater  use  in  the  treatment  of  the  many  superficial  skin  lesions 
which  are  amenable  to  the  radium  rays.  Toile  applicators  are 
rubberized  cloths  impregnated  with  small  amounts  of  radium. 
They  are  very  short  lived  and  usually  are  not  made  to  exceed 
one-twentieth  strength. 

atom.     The  present   conception  of   the  atom  makes   this 

email  particle  very  complex,  somewhat  resembling  a  small  solar 

system.     The  atoms  are  conceived  to  be  made  up  of  negative 

and  positive  electrons,  the  mass  of  the  negative  electrons  being 

"very  small,  — —  that  of  a  hydrogen  atom,  while  the  mass  of  the 

positive  electron  is  practically  that  of  the  hydrogen  atom,  which 

is  supposed  to  consist  of  but  a  single  positive  electron  around 

which  revolves  its  single  negative  electron.    In  the  more  complex 

atoms  of  higher  atomic  weight,  the  nucleus  or  central  "sun" 

contains  all  of  the  positive  electrons  which  determine  the  mass 

of  the  atom,  together  with  a  fewer  number  of  negative  electrons. 

This  results  in  an  excess  of  positive  electrification  in  the  nucleus, 

which  is  just  offset  by  a  sufficient  number  of  negative  electrons 

which   revolve  in  orbital  rings    at    relatively    great    distances 

from  the  nucleus.     Helium  with  an  atomic  weight  of  4  has  a 

nucleus  composed  of  4  positive  and  2  negative  electrons,  and  2 

negative  electrons  rotate  about  this  nucleus.     The  alpha  ray  is 

a  helium  nucleus,  the  beta  ray  a  negative  electron,  it  will  be 

recalled,  and  these  rays  are  shot  out  at  high  velocity  from  the 

nucleus  of  the  radio  atom.    The  number  of  these  outer  negative 

electrons  determines  the  chemical  and  spectroscopic  properties 

of  the  atom,  and  atoms  of  different  atomic  weights  (i.  e.,  nuclei 

of  different  make-up)  which  have  the  same  number  of  negative 

^electrons  in  their  outer  rings  are  chemically  and  spectroscopically 

identical,  and  are  called  isotopes.     This  can  be  shown  in  the 

<<iccay  of  uranium  1  to  uranium  2,  as  follows : 

"Uranium  l 
92 — electrons 
outer  rinse 


238-l-electrons 
146 — electrons 

nucleus 


loss  of   alpha   ray 

4-l-electrons 

2 — electrons 


helium  nucleus 


Uranium  X1 

90 — electrons 
outer  rings 


234-l-electrons 
144 — electrons 

nucleus 


loss  beta  ray 
1 — electron 


Uranium   X* 

91— -electrons 
outer  rings 


23  4-! -electrons 
143 — electrons 

nucleus 


loss  beta  ray 
I — electron 


Uranium  2 
92 — electrons 


234-|-electrons 
142-  -electrons 


emembering  that  the  number  of  negative  electrons  in  the  outer 

Jigs  can  adjust  itself  so  that  the  atom  is  electrically  neutral,  it 

ill  be  seen  that  the  loss  of  an  alpha  ray  and  two  beta  rays  in 

assing  from  U»  to  Ua  leaves  U2  with  the  same  number  of  nega- 

i.  ^ve  electrons  in  the  outer  rings  as  TJi,  and  consequently  these 

lements  are  isotopic — i.  e.  chemically  and  spectroscopically  iden- 

5-cal.    It  has  been  found  that  the  loss  of  an  alpha  ray  leaves  a 

ew  radio  atom  whose  valance  is  less  by  two  than  the  parent 

lement,  while  the  loss  of  a  beta  ray  results  in  an  increase  in 

fiance  of  one.    Thus  in  the  series  shown,  U»  has  a  valance  of  6, 

Xi,  4,  U  X  „  5,  and  U2,  6. 

Uranium2,  upon  loss  of  an  alpha  ray  leaves  ionium  with  a 
alance  of  4,  and  this  element  after  loss  of  an  alpha  ray  leaves 
ivalent  radium,  which  in  turn  loses  an  alpha  ray  and  leaves 
erovalent  radium  emanation.  When  radium  emanation  loses 
31  alpha  ray,  the  resultant  atom  is  in  the  next  cycle  of  the 
riodic  groups  and  Ra  A  has  a  valance  of  6.  Ra  A  on  loss  of 
»  alpha  ray  produces  quadrivalent  Ra  B,  isotopic  with  lead,  etc. 

bequerel  rays    A   term    formerly   used   to   describe   the 
sys  emitted  from  the  radioactive  substances. 

beta  rays.     (See  Atom.)      The  beta  rays  are  negative  elec- 

pns  shot  out  from  the  nucleus  of  the  transmuting  radio  atom 

ith  a  velocity  which  in  some  cases  is  nearly  that  of  light, 

^6,000  miles  per  second.     The  velocity  of  the  beta  rays  from 

*-a  C  is  96%  that  of  light.    Beta  rays  are  more  penetrating  than 

*Pha  rays,  the  swifter  or  harder  beta  rays  from  radium  being 

^lf  absorbed  in  about  1  mm.  of  soft  tissue  or  0.1  mm.  of  lead 

silver.     The  next  equal    thickness    of    these    materials  will 

^"*fcu  absorb  50%  of  the  remaining  rays,  etc.,  so  that  10  mm.  of 

*  ssue  or  1  mm.  of  lead  or  silver  absorbs  99.9%  of  these  hard 

ta  rays.     (See  Absorption.)     The  beta  rays  from  Ra  B  and 

a  C,  in  equilibrium  with  a  gram  of  radium  element,  produce 

^r  hour  4.3  calories  of  heat.    A  bundle  of  parallel  beta  rays 

^^ill  be  deflected  from  its  path  by  passing  through  a   strong 

Electro-magnetic  or  electrostatic    field,    due    to    the    negative 

^^arpCf  and  observation  of  this  deflection  in  fields  of  known 

strength  serves  to  measure  the  velocity  of  the  beta  rays,  since 

*h*  faster  the  electron  travels,  the  less  the  deviation  in  a  field 

°f  given  strength.     The  beta  rays  are  closely  related  to  the 

$amma  rays.     (See  Gamma  Rays.) 

blank  or  air  leak.  The  discharge  of  the  charged  leaf 
system  of  an  electroscope  due  to  natural  or  other  ionization 
when  no  radioactive  substance  is  near  the  instrument.  This  is 
important  and  must  be  taken  into  account  in  all  quantitative 
electroscopic  or  electrometric  measurements.     (See  Ionization.) 

canal  rays.  These  are  the  X-ray  tube  analogues  of  the 
alpha  rays,  and  were  discovered  by  Goldstein  by  the  use  of  a 


"perforated  cathode.  They  consist  of  positively  charged  atoms 
(atoms  lacking  some  of  the  outer  ring  negative  electrons,  see 
atom)  and  move  back  from  the  cathode  in  a  direction  opposite 
to  that  of  the  cathode  stream  of  negative  electrons.  By  studies 
of  the  deflection  of  these  rays  in  an  electric  field,  their  atomic 
mass  can  be  determined  and  in  this  way  Aston  has  shown  that 
a  number  of  the  elements  are  not  homogeneous,  but  consist  of  a 
mixture  of  isotopes,  as,  for  example,  neon  and  chlorine. 

carnotite.     A  uranium  ore    consisting    essentially    of    a 
potassium  or  calcium  uranyl  vanadate.     This  material  occurs 
in  a  number  of  places,  but  its  principal  deposits  which  serve  as 
the  world's  largest  source  of  radium  are  in  southwestern  Colo- 
rado and  southeastern  Utah.    These  deposits  were  discovered  in 
1899  by  Poulot  &  Voilleque,  two  French  prospectors,  who  were 
attracted  by  the  bright  sulfur  yellow   color  of  the  material, 
samples  of  which  they  sent  to  Friedel  and  Cumenge  in  France, 
who  analyzed  the  substance  and  named  it  carnotite.    Carnotite 
ore  is  a  low  grade  ore,  and  consists  usually  of  a  sandstone  ce- 
rnented  by  the  carnotite  material.     It  is  geologically  an  old  ore 
a.nd  so  contains  the  equilibrium  amount  of  ionium   (3,000,000 
grains  of  uranium  per  gram  of  radium).    Small  amounts  of  the 
lxigh    grade   cornotite   were   shipped   to   France,    England   and 
GJermany  after  19 10,  to  serve  as  a  source  of  radium  and  vanadium 
but  it  was  through  the  pioneer  work  of  Joseph  M.  Flannery,  of 
I^ittsburgh,  founder  of  the  Standard  Chemical  Company,   that 
radium  was  first  produced  in  the  U.  S.  from  carnotite,  and  as  a 
*~esult  of  his  work,  the  lower  grade  carnotite  ore  is  now  concen- 
t:  rated  and  made  the  source  of  the  largest  parts  of  the  world's 
*-adium  output.    Roughly  speaking  500  tons  of  carnotite  milling 
ore  will  yield  125  tons  of  concentrate  averaging  about  4%  U8Og 
^.nd  from  this  a  gram  of  radium  element  can  be  obtained  by  the 
use  of  about  500  tons  of  chemicals  and  1000  tons  of  coal,  etc. 
Regarding  the  freedom  of  radium  prepared  from  carnotite  from 
other  radioactive  products,  see  under  Measurement  of  Radium. 

cathode  rays.  These  are  the  negative  electrons  which 
pass  from  the  cathode  to  the  anode  in  an  evacuated  tube  through 
which  is  passed  a  high  potential  current.  Cathode  rays  differ 
from  beta  rays  only  in  having  a  lower  velocity.  Due  to  their 
lower  velocity  the  cathode  rays  are  very  easily  absorbed,  and 
it  was  only  by  using  a  window  of  very  thin  aluminum  that 
Lenard  was  able  to  work  with  these  rays  outside  of  the  vacuum 
tube.  In  the  X-ray  tube  it  is  the  impinging  of  the  cathode  ray 
stream  on  the  anti-cathode  that  sets  up  the  X-rays. 

centigram.     One-hundredth  of  a  gram. 

conductivity  of  gases.  Gases  are  not  conductors  of  the 
electric  current  unless  by  some  means  they  are  ionized  (see 
ionization).    When  subjected  to  heat  or  the  rays  of  the  radio- 
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active  substances,  X-rays,  etc.,  the  molecules  lose  negative 
electrons,  being  thereby  left  with  a  positive  charge.  These 
electrons  and  positively  charged  molecules  then  are  capable  of 
being  influenced  by  an  electric  potential,  their  motion  under  the 
potential  giving  rise  to  the  ionization  current.  Due  to  tEis 
current,  the  charge  on  the  leaf  system  of  an  electroscope  passes 
to  the  case  of  the  instrument,  and  as  the  charge  is  lost,  the  po- 
tential falls  and  this  results  in  the  fall  of  the  leaf  which  is  held 
at  an  angle  to  the  leaf  support  by  electrostatic  repulsion  (see 
electrometer). 

crossfire.     See  Technic. 

curie.  The  curie  by  adoption  of  the  International  Con- 
gress of  Electrology  and  Radiology  Meeting  in  1910  at  Brussels 
i  s  defined  as  the  quantity  of  radium  emanation  in  equilibrium 
"xvith  one  gram  of  radium  element.  Its  volume  at  0°C.  and  760 
x-nm.  Hg.  pressure  is  0.6  cu.  mm.  and  a  curie  of  emanation  weighs 
micrograms  (0.000006  gm.)  By  definition  it  follows  that  the 
curie  has  the  same  gamma  ray  activity  as  a  gram  of  radium,  and 
Tadium  emanation  preparations,  because  of  their  rapid  decay 
(See  Ra  Em)  are  always  calibrated  by  the  use  of  a  radium  stand- 
ard. Corresponding  to  the  submultiplies  of  the  gram  there  are 
milli-  and  micro-curies. 

decay  constant.     See  radioactive  Constant. 

discharge  of  electrostope.  See  Conductivity  of  Cases 
and  Electrometer. 

disintegration.     See  Radioactive  Transformation. 

distance  as  Effecting  Intensity  of  Radiations.    See  Technic. 

dosage.  In  expressing  dosage  when  applying  radium  rays, 
a  number  of  factors  must  be  considered  if  the  data  are  to  be  of 
any  value.  The  quantity  of  radium  or  radium  emanation 
employed  should  be  stated  and  with  this  the  screening,  if  any, 
the  distance  of  the  radioactive  material  from  the  growth  and 
the  distribution  of  the  radioactive  material  over  the  surface 
of  the  growth,  and  the  time  of  application  of  the  radium.  Where 
a  method  of  application  is  fairly  well  standardized,  dosage  can 
often  be  conveniently  expressed  in  terms  of  the  product  of 
milligrams  of  radium  or  millicuries  used  and  the  number  of 
hours  it  is  applied,  the  product,  being  the  so-called  milligram 
or  millicurie  hours.  Thus  100  mg.  of  radium  applied  for  50 
hours  gives  a  dosage  of  5,000  mg.  hours.  Obviously  10  mg. 
for  500  hours  is  also  5,000  mg.  hours,  but  the  same  physiological 
reaction  would  not  result  from  such  a  dose  as  from  the  same 
number  of  mg.  hours  using  100  mg.,  since  the  interval  in 
which  the  dose  of  radiation  has  cumulative  action  (week  to  10 
days  for  gamma  rays)  cannot  be  greatly  exceeded  if  similar 
results  are  to  be  attained.    The  maximum  ray  dose  which  the 
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normal  skin  will  bear  without  too  severe  a  reaction  which  would 
result  in  a  destruction  of  the  skin  is  called  the  skin  erythema 
dose.  This  limits  the  amount  of  radiation  that  can  be  fired 
through  a  given  skin  area  into  an  underlying  growth,  and  it  is 
to  avoid  too  intense  skin  reactions  that  the  device  of  spreading 
the  radium  over  a  considerable  area  (plaque  effect)  is  adopted. 
The  lethal  dose  for  the  cells  of  various  pathological  growths 
varies,  being  small  in  some,  such  as  the  non-malignant  vascular 
growths,  warts,  nevi,  angiomata,  etc.,  and  very  large  for  some 
of  the  malignant  tumors  such  as  squamous  celled  carcinomata 
and  melanotic  sarcomata. 

electrometer.     Any  instrument  serving  to  measure  quanti- 
tatively the  ionization  currents.     Two  general  types  are  em- 
ployed, the  so-called  leaf  electrometers,  and  the  quadrant  or 
binant  type  of  electrometers.    The  first  type  consists  essentially 
of  a  thin  flexible  leaf  of  metal  foil — aluminum,  silver  or  gold — 
rnounted  by  its  upper  end  to  an  insulated  vertical  metal  rod  or 
support.    The  leaf  system  is  usually  housed  in  a  suitable  metal 
erase   with   windows  which   permit   observing   the   leaf   motion 
and  with  a  suitable  charging  device  to  permit  placing  an  electro- 
static charge  on  the  leaf  system.     When  charged,  the  electro- 
static repulsion  between  the  charge  on  the  leaf  itself  and  on  the 
I^af  support  results  in  the  leaf  moving  out  at  an  angle  to  the 
support  like  an  inverted  V,  the  angle  being  nearer  a  right  angle 
t  Fie  greater  the  potential  of  the  charge.    When  the  gas  surround- 
i  tig  the  leaf  system  is  ionized  as  by  the  action  of  the  radioactive 
sxibstances,  the  leaf  charge  gradually  is  conducted  away  on  the 
as  ions  and  as  the  potential  falls,  the  leaf  moves  back  towards 
vertical  position.    Over  short  parts  of  its  path  the  leaf  moves 
or  less  uniformly  at  a  rate  proportional  to  the  ionization 
f  the  gas  and  so  when  the  motion  of  the  leaf  is  observed  through 
a   suitable  reading  microscope  provided  with  cross  hairs  or  a  di- 
vided  scale  in   the    ocular,    quantitative    observations   of    the 
ionization  current  can  be  made,  and  since  the  ionization  of  gases 
is  proportional  to  the  quantities  of  radioactive  substance,  under 
suitable  conditions,  the  electrometer  when  properly  calibrated  or 
checked  with  proper  radioactive  standards  serves  as  a  quanti- 
tative  measuring    instrument   for    the    amount  of   radioactive 
substance.     When  the  electroscope  is  provided  with  a  suitable 
gas-tight  ionization  chamber  with  stop-cocks  to  admit  radium 
emanation,  the  electrometer  is  called  an  emanation  electrometer. 
Since  radium  emanation  is  the  direct  decay  product  from  radium, 
its  presence  indicates  the  presence  of  radium,  and  it  is  by  sepa- 
rating the  radium    emanation    from    such    things  as  minerals, 
ores  and  other  solid  materials  and  estimating  the  amount  of 
radium   emanation    in    an    emanation    electrometer,    that   it   is 
possible  to  determine  the  radium  content  of  these  substances. 
It  was  in  this  way  that  we  have  learned  that  the  ordinary  soils 
and  rocks  contain  about  a  millionth  of  a  millionth  part  (i<r12) 
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of  radium,  and  the  sea  water  about  one  thousandth  part  of 
"what  rocks  contain.  When  a  heavy  walled  electrometer  is  used 
^vhich  only  permits  the  passage  of  gamma  rays  into  the  ionization 
chamber,  it  is  called  a  gamma  ray  electrometer,  (See  Measure- 
ment of  Radium  and  Standards). 

The  binant  and  quadrant  types  of  electrometer  are  less 
xeadily  handled   by  one  not   specially  trained,   and   for   their 
^description  and  use  the  reader  is  referred  to  standard  text  books 
«n  physics. 

electron.     The  smallest  particle  of  negative  electricity  is 
called  a  negative  electron.     It  has  an  electro-magnetic  mass 

«qual  to  ■  the  mass  of  the  hydrogen  atom,  the  lightest  of  the 

Icnown  elements.  The  electric  charge  represented  by  the  negative 
electron  is  the  unit  of  electricity  and  has  been  determined  as  a 
result  of  many  careful  researches  to  be  equal  to  4.7  x  10-10 
electro-static  units.  Present  atomic  theory  (See  Atom)  makes 
the  hydrogen  nucleus  the  positive  atom,  and  its  greater  mass 
(practically  I  in  terms  of  the  H  atom)  is  accounted  for  in  the 

electromagnetic  theory  of  matter,  by  making  its  diameter    

the  diameter  of  the  negative  electron.    According  to  the  present 
theory,  all  matter  is  composed  of  positive  and  negative  electrons. 

electroscope.     See  Electrometer. 

emanation.     See  Radium  Emanation,  Thorium  Emanation, 
-Actinium  Emanation.     Owens  in  1899  showed  that  the  incon- 
stancy of  the  radioactivity  of  thorium  oxide  was  due  to  air  cur- 
rents, and  further  that  a  thorium  oxide  preparation   through 
^nvhich  an  air  current    was    blown    gave  a  minimum  activity, 
utherford  found  this  result  was  due  to  the  emission  of  radio- 
ctive  particles  which  he  called  emanation.    Emanation  had  the 
roperties  of  ionizing  gases,  acting  on  photographic  plates,  and 
ing  able  to  diffuse  through  porous  material,  and  experiments 
howed  it  could  not  be  a  radioactive  dust,  but  must  be  of  a 
ioactive  gas.     The  term  "emanation"  is  still  unfortunately 
by  many  as  synonomous  with  radiations.    The  emanations 
re  not  radiations,  but  are  radioactive  gases,  which  are  just  as 
as  oxygen  or  hydrogen,   differing  in   having  an   unstable 
ucleus,  which  results  in  their  atoms  undergoing  a  radioactive 
ransformation.     The  decay  products   from  the  emanation  are 
lied    active  deposit.    See  Active  Deposit. 

Radium  emanation  which  is  the  longest  lived  of  the  three 
Icnown  emanations,  with  a  half  decay  period  of  3.85  days,  is  of 
considerable  importance  in  therapeutic  application  of  radium. 

emanatorium.     A  room  where  patients  come  to  inhale  air 
charged  with  radium  emanation.    This  form  of  treatment  was 
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first  suggested  in  arthritis,  gout,  etc.,  by  the  fact  that  the  waters 

c*f  many  of  the  celebrated  spas  are  slightly  radioactive  with 

z-adium  emanation,  and  it  was  expected  that  the  results  of  ema- 

xnation  inhaled  in  the  emanatorium  would  be  equally  effective 

drinking  the  waters.    This  treatment  has  been  largely  aban- 

oned,  and  is  replaced  by  the  intraveneous  injection  of  radio- 

ctive  solutions  of   radium,   radium  emanation  or  radioactive 

eposit,  or  the  ingestion  of  water  charged  with  radium  emanation 

r  actual  radium  salt,  per  os. 

EQUILIBRIUM    OF   RADIOACTIVE   SUBSTANCES.      When   the   pri- 

ary  source  (uranium  or  radium  for  example)  of  a  series  of 
rans  formation  products  changes  so  slowly  that  it  remains  nearly 
^ronstant  in  amount  over  the  period  required  for  the  products 
fc«  attain  approximate  equilibrium  the  term  secular  equilibrium 
i  s  applied.  When  the  primary  source,  e.  g.,  radium  emanation, 
^z^ecays  rather  rapidly  forming  shorter  lived  products,  then  after 
«sa.  time  when  equilibrium  is  established,  the  amounts  of  the 
different  products  are  changing  comparatively  rapidly  depending 
pon  the  quantity  of  parent  present.  The  term  transient  is 
pplied  to  such  equilibrium.  Equilibrium  may  be  defined  as 
he  state  existing  when  the  number  of  atoms  of  a  radioactive 
bstance  produced  by  the  decay  of  its  parent  substance  equals 
he  number  of  atoms  of  the  radioactive  substance  which  decay 
zn  the  same  interval  of  time.  A  greater  concentration  than  the 
uilibrium  concentration  of  a  radioactive  element  will  not  occur 
rmally  because  the  decay  constants  of  the  radio-elements  are 
nstants.  Thus  in  a  ton  of  uranium  (metal)  in  equilibrium 
ith  radium  there  will  be  about  333  milligrams  of  radium 
element)  and  in  equilibrium  with  this  radium  there  is  about 
.002  milligrams  of  radium  emanation.  In  a  uranium  mineral 
hich  is  in  equilibrium  there  is  produced  a  radium  atom  for 
ch  uranium  atom  that  transmutes,  and  in  the  same  time  one 
dium  atom  disintegrates  giving  rise  to  one  atom  of  radium 
anation,  and  likewise  at  the  same  time  one  atom  of  emanation 
ys.  Under  these  conditions  it  is  clear  that  the  concentra- 
ions  of  radium  and  emanation,  etc.,  with  respect  to  the  uranium 
re  practically  constant.  The  uranium  is  disintegrating  so  very 
lowly  (half  decay  period  5,000,000,000  years)  that  its  concen- 
"xation  will  not  vary  appreciably  in  any  ordinary  period  of  time 
"  so  the  equilibrium  in  an  old  uranium  mineral  is  an  example 
f  secular  equilibrium.  The  equilibrium  between  radium  and 
"*"adium  emanation  plus  radium  A,  B  and  C  is  nearly  attained 
**i  30  days.  Since  in  this  time  the  radium  has  not  sensibly 
diminished  in  quantity  this  again  is  an  example  of  secular 
Equilibrium.  The  equilibrium  between  radium  emanation  and 
Ka  A,  B  and  C  is  attained  in  about  four  hours.  However,  in 
four  hours  the  quantity  of  emanation  has  diminished  to  97 
per  cent  of  the  original  amount  and  since  nothing  like  a  state  of 
constant  activity  is  attained  in  such  a  case,  this  is  an  example 
of  transient  equilibrium. 
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erythema  or  skin  dose.     See  Dosage. 

excited  activity.     Same  as  active  deposit. 

filters    See  Technic. 

gamma  rays.     Gamma  rays  are   ether    vibrations  of  very 

^Jxort  wave  length  (therefore  phenomenon  similar  to  light  and 

^C-rays)   which  are  caused  by  the  rapid  vibrations  set  up  in 

electrons  in  the  structure  of  the  transmuting  radio  element  by 

*He  electrostatic  repulsion  between  the  electron  and  the  escaping 

t*igh  speed  beta  ray.    The  gamma  rays  from  Ra  B  and  Ra  C 

^re  due  to  beta  rays  which  have  initial  velocities  corresponding 

to  differences  in  potential  of  from  500,000  to  2,000,000  volts, 

^tid  it  is  likely  that  the  production  of  X-rays  of  the  same  short 

Wave  length  as  the  gamma  rays  from  radium  will  require  the 

Use  of  such  high  potentials.     At  present  about  the  maximum 

voltage  used    to    excite    an   X-ray    tube  corresponds  to  about 

ioo,ooo  volts  ( 10  inch  spark  gap).  The  gamma  rays  being  neither 

material  or  electrical,  are  uninfluenced  in  a  magnetic  or  electric 

field,  unlike  the  alpha  and  beta  rays.     Recent  work  using  the 

molecular  crystal  structure  as  a  space  grating  has  permitted  the 

determination  of  the  wave  lengths  of  the  characteristic  X  rays 

and  of  the  soft  gamma  rays.  The  wave  length  of  the  hard  gamma 

rays  is  too  small  to  be  satisfactorily  measured  by  this  method. 

It  is  estimated  that  the  wave  length  of  the  hard  gamma  rays 

lies  between  0.0 1  and  0.001  angstrom  units   (angstrom  unit  is 

one  ten-millionth  of  a  millimeter)  while  the  X-rays  lie  in  a  range 

between  10  and  0.01  angstrom  units,  ultra  violet  light  in  the 

range  3300  to  500  A.  U.,  visible  light,  7600  to  3300  A.  U.  and  the 

longer  radiant  heat  waves  beyond  the  red  run  from  0.06  mm. 

clown  to  7600  A.  U. ;  the  hertzian  or  wireless  waves  running  from 

3  mm.  upwards.    All  these  phenomena  are  ether  waves,  but  of 

varying  wave  length.    The  total  energy  carried  by  the  gamma 

rays  from  a  gram  of  radium  amounts  to  6.5  calories  per  hour. 

glazed/  surface  plaques.     See  Applicators. 

gram.     The  gram  is  a  unit  of  weight  in  the  metric  system, 

g  i/ioooth  of  a  kilogram.     One  gram  equals  15.43'  grains; 

*&3S  grams  equal  one  ounce  a  v. ;  453.59  grams  equal  one  pound 

av.    One  metric  ton  (2204.6  lbs.)  equals  a  million  grams  or  a 

thousand  kilograms. 

helium.  A  rare  gas  occurring  in  the  atmosphere.  It  is  next 
to  hydrogen,  the  lightest  known  element.  Its  atomic  weight  is 
4,  and  since  it  is  a  monatomic  gas  whereas  the  hydrogen  mole 
cule  is  diatomic,  helium  is  only  twice  as  heavy  as  hydrogen. 
The  helium  nucleus  is  the  alpha  ray.  See  Atom,  Alpha  Ray,  and 
Transformation. 

induced  activity.     Older  term  for  active  deposit. 
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ions.    See  Conductivity  of  Gases.     The  energy  required 
to  produce  a  pair  of  ions  is  given  as  5.5  x  io-u  ergs.    The  recom- 
bination of  ions  follows  the  law  of  mass  action,  and  since  ions 
occur  in  pairs  the  rate  is  proportional  to  the  square  of  the  con- 
centration,  provided  the  gas  is  free  from  dust  particles.    Under 
certain  conditions  ions  form  nuclei  for  the  condensation  of  water, 
and  this  property  has  enabled  G  T.  R.  Wilson  to  photograph 
*:he  trail  of  ions  made  along  the  track  of  an  alpha  particle  in  air 
supersaturated  with  water  vapor.    The  number  of  ions  produced 
B>y  an  alpha  particle  increases  rapidly  toward  the  end  of  its  path, 
«.  g.,  the  alpha  particle  from  Ra  C  products  2250  ions  per  mm. 
of  path  through  the  first  cm.  of  its  range,  reaching  a  maximum 
of  7600  ions  after  traversing  6.5  cm.  of  air  at  atmospheric  pres- 
sure and  120  C. 

ionization.  The  ionization  produced  in  a  gas  by  the  com 
jplete  absorption  of  the  radiation  is  called  the  total  ionization. 
Natural  ionization  is  the  ionization  produced  by  the  radioactive 
products  in  the  air  of  an  electroscope  and  the  deposits  on  the 
tvalls.  The  normal  number  of  ions  in  air  ranges  from  1000  to 
2000  per  cc. 

ionization  chamber.  The  electrode  system  and  contain- 
ing' vessel  used  in  measuring  ionization  currents  produced  by 
Radioactive  substances. 

ionization  current.  The  current  produced  between  two 
charged  plates  by  the  ions  present  in  the  gas  between  the  plates. 
^^fhen  the  electric  field  is  sufficiently  intense  to  prevent  recom 
^Dination  of  the  ions  produced  by  a  radioactive  agent  the  ioniza 
^:ion  current  attains   a   maximum   value   called   the   saturation 


ionization  curves.     Curves  obtained  by  plotting  values  of 

^monization  current  or  its  logarithm  against  some  other  function, 

•such  as  volts,  distance  from  source  of  radiation,  range,  thickness 

^)f  absorbing  layer,  etc.     When  ionization  values  are  plotted 

against  time  the  resulting  curves  represent  recovery  or  decay 

^>f  the  active  product. 

ionium.  A  member  of  the  URa  series  of  radioactive 
elements.  Parent  U,;  Disintegration  product,  radium;  At.  Wt., 
230. ;  half  period,  at  least  100,000  years;  range  of  alpha  particle, 
3  cm.    Inseparable  from  thorium,  its  chemical  isotope. 

isotopes.     See  Atom. 

lead,  radioactive.  See  Radio  lead,  Radium  D,  and 
Polonium.  The  activity  of  lead  separated  from  uranium  min- 
erals is  due  to  traces  of  Ra  D,  Ra  E  and  Po. 

lethal  dose.     See  Dosage. 
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life,    average  pesiod.    The  period  of  average  life  is  the 

sum  of  the  separate  periods  of  future  existence  of  all  the  indi- 

"vHdual  atoms  divided  by  the  number  in  existence  at  the  starting 

point.    The  average  life  is  expressed  by  I/h,  where  h  is  the  radio- 

ctive  decay  constant  of  the  substance.    See  also  Period  of  Half 

ay. 

magnetic  spectrum.    See  Spectrum. 

mesothorium.  Msl :  The  direct  product  of  Th :  very  soft 
t*-eta  rays;  half  period,  6.7  years;  isotopic  with  radium  and 
onseparable  from  it.  Ms2,  the  product  of  Msl;  half  period. 
.2  hours  emits  beta  and  gamma  rays.  See  Table  III.  Com- 
rcially  mesothorium  is  spoken  of  in  terms  of  milligrams. 
-^Xctually  pure  mesothorium  has  not  been  prepared,  but  if  pre- 
X^ared  would  be  more  than  a  hundred  times  more  active  (gamma 
x-^ys)  than  an  equal  weight  of  radium.  The  product  of  com- 
rrerce,  largely  obtained  from  monazite  residues,  is  usually  a 
*»ixture  of  true  mesothorium,  radium  and  barium  salts.  About 
^ko%  of  the  gamma  ray  activity  of  newly  prepared  mesothorium 
is  due  to  the  radium  content,  the  balance  being  due  to  meso- 
orium.  The  commercial  product  increases  in  gamma  ray 
ctivity  for  several  years,  due  to  the  slow  products  of  Th  D, 
3id  then  fall  off,  until  after  about  67  years  practically  only  the 
dium  is  left.  Commercial  mesothorium  is  measured  against 
dium  as  a  standard,  using  the  gamma  rays  and  so  a  milligram 
f  mesothorium  is  that  amount  which  has  the  same  gamma  ray 
ctivity  as  a  milligram  of  radium.  One  gram  of  mesothorium  is 
und  in  ore  containing  19,000,000  grams  of  thorium  or  nineteen 
etric  tons  of  thorium. 

measurement  of  radium.  See  also  Electrometer.  The 
flowing  quotations  are  parts  of  a  letter  to  the  Editor  of  the 

journal  of  the  American  Medical  Association  written  by  the 
irector  of  the  National  Bureau  of  Standards  (J.  A.  M.  A., 

-tine  19,  1920,  p.  173). 

"In  the  routine  testing  of  hermetically  sealed  radium  prepa- 
rations, the  ionization  produced  in  a  given  ionization  chamber 
**y  the  penetrating    gamma    radiation    proceeding    from    the 
Preparation  is  compared  with  that  produced  under  the  same 
conditions  by  the  similar  radiation  from  a  standard  containing 
*  known   amount   of    radium.     Mesothorium  preparations  also 
emit  a  penetrating  gamma  radiation,   and   consequently  By  a 
single  comparison  with  the  radium  standard  in  the  manner  just 
indicated  there  is  no  means  for  distinguishing  such  a  preparation 
from  one  containing  only  radium  and  its  derivatives." 

'It  is  for  this  reason  that  the  usual  radium  certificate  issued 
by  the  National  Bureau  of  Standards  contains  no  statement 
concerning  the  actual  amount  of  radium  contained  in  the  prepa- 
ration, but  merely  a  statement  of  its  equivalent  radium  content. 
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The  primary  object  of  the  measurement  of  such-  preparations 
by  the  bureau  is  to  insure  the  purchaser  against  any  serious  error 
in  the  radioactive  measurement  of  the  preparation." 

"The  carnotites,  from  which  the  domestic  radium  is  pro- 
duced,  are  known  to  contain  only  a  negligible  amount  of  meso- 
thorium.  Tests  made  on  radium  produced  from  such  ore  gave 
no  evidence  of  the  presence  of  mesothorium,  and  were  such  as  to 
indicate  that  the  mesothorium  present  cannot  exceed  0.2  per 
cent  of  the  radium  content  of  the  material.  Consequently,  it  is 
quite  safe  to  assume  that  the  radium  produced  from  these 
deposits  will  be  practically  free  from  mesothorium  unless  the 
latter  product  is  deliberately  added.  This  is  a  matter  over  which 
the  producer  has  control  and  concerning  which  he  can  speak 
with  confidence.  It  is  customary  for  the  domestic  producers 
of  radium  to  guarantee  that  their  product  is  practically  free 
from  mesothorium,  and  such  a  guarantee  might  well  be  requested 
by  the  purchaser." 

"A  check  on  the  possible  presence  of  a  signaficant  amount  of 
mesothorium  in  a  radium  preparation  is  afforded  by  its  re- 
measurement.    If  the  preparation  contains  a  significant  amount 

of  mesothorium,    then    a    second    measurement    made    several 

months  after  the  first  will  reveal:" 

"1.  A  growth  in  the  intensity  of  its  radiation  if  all  radio- 
tiiorium  had  been  removed  from  the  material  shortly  before  the 
first  measurement." 

"2.  Little  or  no  growth  if  the  radio-thorium  was  last  re- 
rnoved  two  or  three  years  before." 

"3.    A  decrease  of  the  radiation  if  the  radio-thorium  had 
not  been  removed  for  over  three  years." 


"It  is  evident  that  unless  the  two  measurements  are  very 
specially  related  to  the  age  of  the  contained  mesothorium,  they 
Vrill   reveal   its  presence." 

"In  the  course  of  its  work,  the  bureau  has  to  its  knowledge 
x-emeasured  forty-seven  radium  preparations  after  intervals 
Varying  from  two  weeks  to  four  years.  Preparations  from  three 
domestic  producers  are  included  in  the  list.  Some  of  these 
preparations  were  resubmitted  by  their  producers,  others  by  the 
purchasers.  For  fifteen  of  the  preparations,  the  interval  be- 
tween these  measurements  exceeded  six  months.  In  no  case 
did  the  difference  between  the  two  measurements  exceed  the 
sum  of  the  allowable  uncertainties  of  the  two  measurements." 

"Whence  it  is  seen  that  as  yet  we  have  found  no  indication 
that  any  hermetically  sealed  preparation  offered  by  a  domestic 
producer  as  a  radium  preparation  contains  an  appreciable  amount 
of  mesothorium.     Very  few  such  specimens   offered  by  small 
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dealers,  jobbers  and  importers  of  radioactive  material  have  been 
submitted  to  the  bureau.  Consequently  we  are  at  present  not 
prepared  to  express  an  opinion  concerning  the  material  obtained 
from  such  sources." 

microgram.     One  millionth  of  a  gram. 

milligram.    One  thousandth  of  a  gram. 

microcurie.    One  millionth  of  a  curie,  q.  v. 

millicurie*    One  thousandth  of  a  curie,  q.  v. 

milligram  hours.    See  Dosage. 

monazite.  Essentially  a  phosphate  of  the  cerium  group 
(cerium,  lanthanum,  didymium)  containing  a  small  percentage 
of  thoria  (for  which  the  ore  is  worked  to  make  incandescent 
gas  mantles)  and  a  very  small  amount  of  uranium  which  is  the 
source  of  the  radium  in  commercial  mesothorium. 

needles.     See  Applicators. 

niton.  A  name  proposed  by  Sir  William  Ramsay  for 
radium  emanation.  Its  more  general  use  would  obviate  the 
difficulties  due  to  the  misuse  by  many  of  the  term  emanations  as 
synonomous  with  radiations. 

nucleus  or  atom.    See  Atom. 

PERIOD  OF  HALF  DECAY  OF  RADIO  ELEMENTS.       (Often  Called 

the  "period"  of  a  radio  element).    That  interval  in  which  half 
of   any  given  quantity  of  a  single    sort    of    radioactive  atoms 
disintegrates  is  called  the  period  of  half -life.    Since  the  rate  of 
transmutation  of  a  given  radio  element  is  a  constant  (cf.  radio- 
active constant)  the  time  required  for  half  of  any  quantity  of  a 
given  element   to   transmute   is   independent   of   the   quantity. 
So  for  example  if  there  is  a  curie  of  emanation  in  one  vessel  and 
^  millicurie  in  another,  after  3.85  days  there  will  remain  0.5 
curie  in  the  first  vessel  and  0.5  millicurie  in  the  second  vessel. 
3.85  days  after  that  there  will  be  0.25  curie  and  0.25  millicuries 
respectively  in  the  two  vessels.    3.85  days  is  the  period  of  half 
life,  or  briefly,  the  period  of  radium    emanation.     After    an 
interval  equal  to  ten  times  the  period  for  any  given  element,  it 
may  be  shown  by  calculation  that  only  about  0.1%  remains 
unchanged.    Thus  (see  radium  emanation)  after  40  days  there 
is  left  only  0.07%  of  any  quantity  of  emanation.    The  period  of 
radium  is  about  1700  years  so  that  after  17,000  years  practically 
all  of  a  given  quantity  of  radium  will  have  disintegrated.    The 
period  of  mesothorium  I  is  6.7  years,  and  in  about  67  years 
practically  all  of  any  quantity  of  mesothorium  I  will  have  de- 
cayed.    On  the  other  hand,  when  the  period  of  the  parent 
element  is  long  in  comparison  with  the  period  of  the  decay 
product  (setting  the  equilibrium  quantity  (q,  v.)  of  the  decay 
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product  as  unity)  may  be  estimated  from  its  period.  For 
example  in  a  sealed  radium  preparation  initially  free  from  emana- 
tion, there  accumulates  in  3.85  days  one-half  the  equilibrium 
quantity  of  emanation.  In  another  3.85  days  there  is  75%  of 
the  equilibrium  amount  of  emanation  and  in  10  x  3.85  days 
there  is  0.999  of  the  equilibrium  amount  of  emanation.  If  P  is 
the  half  decay  period  of  a  radioactive  substance  whose  decay 

constant  is  h,  then  P=    °  fed1     The  relation  of  the  average 

h 

life  period,  L,  and  the  radioactive  decay  constant  is  L=  -»-—  The 
relation  between  P  and  L  is  L  =  1.443  P- 

PHOSPHORESCENCE     OF     RADIO-ELEMENTS.         Compounds     of 

radium  emit  light.  This  "self  luminosity"  of  radium  salts  and 
other  radioactive  substances  is  called  radioactive  phosphor- 
escence. When  Sidot's  zinc  blend,  barium  platino-cyanide, 
diamond,  kunzite,  and  some  other  substances  are  exposed  to  the 
radiations  from  radioactive  substances  they  become  phosphor- 
escent as  when  exposed  to  X-rays.    See  Scintillations. 

photographlc  action  of  rays.  Alpha,  beta  and  gamma 
rays  all  affect  a  photographic  plate.  Alpha  rays  affect  it  only 
within  their  range,  and  since  they  are  stopped  completely  by 
thin  sheets  of  paper,  the  photographic  action  of  radioactive 
bodies  is  mainly  due  to  the  beta  rays.  Since  some  non-radio- 
active bodies  also  affect  the  photographic  plate  the  photographic 
method  of  detecting  radioactivity  is  not  a  rigorous  test. 

pitchblends.  Minerological  name,  Uraninite.  Its  prin- 
cipal constituent  is  uranium  oxide,  U,Og.  Its  composition  is 
complex:  lead,  thorium,  helium  and  oxides  of  the  rare  earths 
always  occur  in  it.  The  uranium  content  of  pitchblende  gener- 
ally ranges  between  50  to  80%.  The  radium  content  of  pitch- 
blende is  3.33  x  ior7  gm.  per  gm.  of  uranium.  Mme.  Curie  first 
isolated  radium  from  the  residues  of  pitchblende. 

polonium.  (Radium  F  or  Radio-tellurium.)  The  last 
active  member  of  the  radium  series;  parent,  Ra  E;  disintegra- 
tion product,  Ra  G,  isotopic  with  ordinary  lead;  At.  Wt.  210; 
half  period,  136  days;  emits  alpha  rays  only,  of  range  3.77  cm. 
Precipitated  from  solutions  by  hydrogen  sulphide,  on  a  bismuth 
or  copper  plate  or  by  electrolysis. 

protactinium.  The  decay  product  from  U-Y  which  is  the 
parent  element  of  actinium.    See  Actinium  Series. 

radiations.  See  Becquerel  Rays;  Primary,  secondary, 
penetrating.  Alpha,  beta  and  gamma  rays  constitute  the 
primary  radiations,  the  last  named  being  the  penetrating  radia- 
tion. These  radiations  are  characteristic  of  the  different  types 
of  radioactive  forms  of  matter.  Secondary  rays  result  when 
certain  types  of  primary  rays  impinge  upon  matter,  thus  delta 
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rays  arc  produced  as  a  secondary  radiation  by  alpha  rays. 
Secondary  beta  rays  are  produced  in  matter  by  the  absorption 
of  gamma  rays. 


radioactivity.  The  property  possessed  by  some  of  the 
atoms  of  high  atomic  weight  of  spontaneously  emitting  a 
particle  or  ray  from  the  nucleus  of  the  atom  (See  Atom.),  leav- 
ing the  remainder  to  form  an  atom  of  a  new  chemical  element. 
See  Transformation  and  Radioactive  Constant. 


radioactive  constant.  Each  of  the  radioactive  elements 
is  characterized  by  a  definite  rate  of  decay,  and  the  fraction  of 
the  element  which  decays  in  a  unit  of  time  is  said  to  be  the  de- 
cay constant.  For  radium  the  decay  constant  is  0.0004  per  year, 
for  radium  emanation,  0.0075  per  hour,  for  Ra  A,  0.231  per  min- 
ute. If  1°,  equals  the  initial  quantity  of  a  radio  element  of  decay 
period  h,  then  its  quantity  I1,  at  time  t  (expressed  in  the  same 
time  unit  that  h  is  measured  in)  is  given  by  the  relation 

It=ioc-ht 


where  e  is  the  base  of  the  natural  logarithme.  This  formula 
serves  to  compute  the  decay  and  recovery  rates  of  the  various 
radioactive  substances,  but  for  practical  approximate  calculations 
the  period  of  half  decay  is  more  useful  (see  Period)  to  one  who 
is  not  mathematically  inclined. 


radio-chemistry.  That  branch  of  chemistry  dealing  with 
the  chemical  properties  of  the  radio  elements.  Reference  book : 
Soddy— "The  Chemistry  of  the  Radio  Elements/ 
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radio  elements.  The  collective  name  for  the  elements 
possessing  radioactivity  whose  fundamental  characteristic  is  the 
spontaneous  emission  of  primary  radiations,  accompanied  by  the 
simultaneous  appearance  of  new  types  of  matter. 


radium.  The  prominent  member  of  the  uranium  radium 
series  of  radioactive  elements,  belonging  to  the  alkaline  earth 
group  of  elements.  Its  parent  is  ionium  and  its  disintegration 
product  radium  emanation.  Radium  was  discovered  in  1898 
by  M.  and  Mme.  Curie.    The  U-Ra  series  follows ; 
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URANIUM-RADIUM  FAMILY 


(1) 

(3) 

(3) 

Nam© 

Atomic 
Weight 

Half -Decay 
Period 

Uranium1 

238 

5    billion    years 

Alpha 

Uranium  X1 

234 

24.6   minutes 

Beta 

Uranium   Xs 

234 

1.15  minutes 

Beta 

'Uranium* 

234 

About   1,000.000   yrs.  Alpha 

Uonium 

230 

About  100,000  yrs. 

Alphi 

^Radium 

226 

1.700   years 

Alpha 

ZRadium    Emanation 

222 

3.85  days 

Alphi 

(Nition) 

Jladium  A 

218 

3  minutes 

Alphi 

Radium  B 

214 

26.8  minutes 

Beta 

Radium  C 

214 

19.5  minutes 

Beta* 

<0i.97%)      (0.03%) 

Radium  C", 

210 

1.4   minutes 

Beta 

(Side  Reaction 

0.03%) 

End   0.03% 

210 

Radium  C 

214 

0.000001  seconds 

Alpha 

(Main  Reaction, 

99.97%) 

Radium  D 

210 

16.5   years 

Soft  1 

Radium  E 

21V) 

5.0  days 

Soft  1 

Radium  F  (Polonium) 

210 

136  days 

Alpha 

Radium  G  (End  Product  1 
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radium  salts.     (Cf.  Activity).     The  word  "r< 
A^as  used  abroad  signified  a  radium  salt — and  in  a  st 
re  crystalline  radium  bromide  (Ra  Br22H20).  Ho 
number  of  the  salts  of  radium  are  now  used  and  i 
reparations  it  is  most  accurate  to  state  the  radi 
ontent  of  the  salt.    This  makes  comparisons  betwee 
t  salts  a  simple  matter,  since  in  most  cases  the  p 
It  is  of  less  consequence  than   its   radium  elem< 
e  salts  most  commonly  used  are  the  sulphate,  b 
hloride.     These  salts  as  used  in  the  local  applies 
ays  are  generally  not  pure  radium  salt  but  a  mixtur 
d  the  corresponding  barium  salt.     Preparations  c< 
o  90%  of  pure  radium  salt  form  the  greater  part  of 
dium  output.    The  hydrous  bromide  (Ra  Br2    2K 
re,  contains  53.6%  of  radium  element.     The  pun 
radium  bromide  (RaBr2)  contains  58.6  per  cent  of 
ment.     The  pure  sulphate   (Ra  S04)   contains  70. 
element,   and   pure   radium   chloride    (RaCl2)    cont 
radium  element.    The  chloride  and  bromide  are  solul 
while  the  sulphate  is  insoluble  in  water  and  in  dilute 
milligram  of  radium  element  is  contained  in  1.87  r 
hydrated  bromide,  in  1.42  mg.  of  pure  sulphate  and 
of  pure  chloride.     The  radium  salts  of  commerce  a 
grayish  powders  which  glow  more  or  less  brightly  i 
For  details  regarding  the  commercial  refining  of  1 
Carnotite. 
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radium  emanation.  The  gaseous  radioactive  product  in 
e  uranium-radium  series.  Its  density  is  111.2  (hydrogen 
equals  1);  a  noble  gas,  whose  nearest  analog  is  xenon.  The 
s  is  easily  separated  from  radium  solutions  by  boiling.  Cf. 
urie."  The  identity  of  the  alpha  article,  after  loss  of  charge, 
ith  the  helium  atom,  was  first  shown  by  Ramsay  and  Soddy 
the  production  of  helium  in  spectroscopic  quantity  from 
vadium  emanation.  The  disintegration  products  of  the  emana- 
tion constitute  the  active  deposit  of  radium,  q.  v.  Its  solubility 
oefficient  in  water  at  20°  is  0.30.  The  Boltwood  standard  of 
dioactivity  is  based  upon  the  quantitative  determination  of 
vadium  emanation  by  electroscopic  methods,  and  the  fact  that 
sdium  and  uranium  occur  in  minerals  in  radioactive  equilibrium. 

TABLE  OF  DECAY  AND  GROWTH  OF  RADIUM  EMANATION 


fraction  of  emanation  remaining  after  time  t. 
fraction  of  equilibrium  amount  of  emanation  formed  in  t  days 
in  a  radium  preparation  initially  free  from  emanation. 


I 


A  - 

B  - 

•Xime 

X  hr. 

2  hrs. 
8  hra. 

A  hrs. 

C  hra. 

C  hrs. 

"7  hrs. 

8  hrs. 

S  hrs. 
X  C  hrs. 
1 1  hrs. 

*  2  hrs. 
*3  hrs. 

*  *  hrs. 
**hrs. 
*«hrs. 
"hrs. 
**  hrs. 
"hrs. 
*°hrs. 
f  *  hrs. 
?*  hrs. 
**  hrs. 

I  *ay 

a  aays 

*  <lays 

*  <&ays 

*  flaye 

*  days 
1  days 

*t^T]Le  n«mber8. In  Parenthesis,  e.  g.t  (6)  refer  to  the  number  of  O's  be- 
JJ**  the  first  significant  figure.  Prom  Rutherford's  "Radioactive  Sub- 
m**ncea  and  Their  Radiations,"  page  665. 

radium  emanation  apparatus  for  Preparing  Applicators. 
The  most  practical  method  for  this  is  the  one  devised 
by  Debierne   and   Duane    (See    Methods    of    Preparing    and 


A 

B 

Time 

A 

B 

1.000 

.0000 

8  days 

.2369 

.7631 

.9926 

.0076 

9  days 

.1979 

.8021 

.9861 

.0149 

10  days 

.1653 

.8347 

.9777 

.0228 

11  day 8 

.1381 

.8019 

.9704 

.0296 

12  days 

.1153 

8847 

.9632 

.0368 

13  days 

.0963 

.9037 

.9560 

.0440 

14  days 

.0805 

.9196 

.9489 

.0511 

16  days 

.0672 

.9328 

.9418 

.0682 

16  days 

.0561 

.9489 

.9247 

.0663 

17  days 

.0469 

.9631 

.9277 

.0723 

18  days 

.0392 

.9608 

.9208 

.0792 

19  days 

.0327 

.9673 

.9139 

.0861 

20  days 

.0273 

.9727 

.9071 

.0929 

21  days 

.0228 

.9772 

.9003 

.0997 

22  days 

.0191 

.9809 

.8936 

.1064 

23  days 

.0159 

.9841 

.8869 

.1131 

24  days 

.0138 

.9867 

.8803 

.1197 

25  day 8 

.0111 

.9889 

.8737 

.1263 

26  day 8 

(2)928 

.9907 

.8672 

.1328 

27  days 

(2)775 

.9923 

.8607 

.1393 

28  days 

(2)647 

.9935 

.8543 

.1467 

29  day 8 

(2)541 

.9946 

.8479 

.1621 

30  days 

(2)462 

.9950 

.8416 

.1684 

40  days 

(3)747 

.9993 

.8353 

.1647 

60  days 

(3)123 

.9999 

.6977 

.3023 

60  days 

(4)204 

.5827 

.4173 

70  days 

(5)337 

.4868 

.5132 

80  days 

(6)558 

.4066 

.5934 

90  days 

(7)922 

.3396 

.6604 

100  days 

(7)152 

.2837 

.7163      1 
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Using  Radioactive  Substances  in  the  Treatment  of  Malignant 
Disease,  and  of  Estimating  Suitable  Dosages,  by  Dr.  William 
Duane,  Boston  Medical  and  Surgical  Journal.  787-799,  December 
6,  1917).  For  a  more  detailed  description  of  a  practical  form 
of  this  apparatus  as  used  in  a  number  of  hospitals  in  this  country, 
see  the  Description  of  an  Apparatus  for  the  Collection,  Purifi- 
cation and  Tubing  of  Radium  Emanation  from  a  Radium 
Solution  by  C.  H.  Viol,  Radium,  XIV,  1-9,  October,  1919. 

radium  therapeutics.  Use  of  radium  or  radium  emana- 
tion or  other  radioactive  substances  for  therapeutic  effect.  See 
Technic. 

radiothorium.  The  radio  atom  resulting  from  the  trans- 
formation of  mesothorium  2  with  emission  of  a  beta  ray.  Radio- 
thorium  has  a  half  decay  period  of  1.9  years,  and  the  atom 
transforms  by  loss  of  an  alpha  ray  leaving  an  atom  of  thorium  X. 

range.  The  range  of  alpha  particles  is  the  distance  in  air 
at  760  mm.  and  15°  C  over  which  the  alpha  particle  will  produce 
ions.    See  Absorption. 

reaction.     See  Technic. 

recoil  atoms.  When  an  alpha  particle  is  shot  off  from  an 
atom  with  high  velocity  the  remainder  of  the  atom  recoils  with 
a  velocity  inversely  proportional  to  its  mass.  The  larger  atom 
tvhich  thus  recoils  is  called  the  "recoil  atom,"  or  "rest-atom." 

recombination  of  ions.     See  Ions. 

roentgen  rays,  or  xrays.  Radiations  set  up  when  a 
kathode  ray  beam  is  suddenly  stopped  by  striking  a  solid  object. 
~^he  rays  are  highly  penetrating,  affect  a  photographic  plate, 
are  very  similar  to  gamma  rays,  q.  v.  They  have  the 
iwer  of  ionizing  air  but  this  ionization  is  due  to  secondary 
jta  rays  set  up  by  the  X-rays. 

sagnac  rays.     Same  as  secondary  rays,  see  under  Technic 
saturation  current.     See  Ionization  Current. 

secondary  rays.     See  under  Technic. 

scintillations.  The  phosphorescence  produced  by  alpha 
rays  upon  a  screen  of  zinc  sulphide  when  examined  through 
a  low  power  microscope  is  seen  to  consist  of  numerous  instan- 
taneous flashes  of  light  called  scintillations.  When  two  alpha 
particles  are  emitted  almost  simultaneously,  as  is  the  case  when 
a  very  short-lived  alpha  ray  product  occurs  in  a  series,  the 
flashes  appear  on  the  screen  in  pairs,  and  are  termed  double 
scintillations. 
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scintillascope  Ok  spinthariscope.  An  instrument  de- 
vised by  Crookes  for  making  visible  the  scintillations  from  a 
sf>«ck  of  radium.    Cf.  Scintillations. 

screens.     See  Technic. 

sidot's  blend.    A  special    form    of    phosphorescent    zinc 
sulphide  is  known  as  Sidot's  hexagonal  blend. 

spectgum,  magnetic  The  beta  radiation  from  the  radio 
elements  is  generally  not  homogeneous,  and  may  be  separated 
by  the  magnetic  field  into  several  sets  of  rays.     Thus,  Ra  B 

emits  several   groups    whose   velocities    in    terms  of  light  are 

respectively,  .36,  41,  .63,  .70,  .74. 

standards.     See  Electrometer  and  Measurement  of  Radium. 
The  International  Radium  Standard  is  a  specimen  of  pure  radium 
chloride  prepared  by  Mme.  Curie  and  kept  at  The  International 
Bureau  of  Weights  and  Measures  at  Sevres  near  Paris.    Second- 
ary or  prototype  standards  are  kept  in  Vienna.    The  great  con- 
fusion  consequent  to  the  discrepancies  which  were  found  to 
exist  between  the  so-called  radium  standards  of  the  various 
workers  in  radioactivity,  led  the  Congress  of  Radiology  and 
Electricity,  which  met  in  Brussels  in  1910,  to  appoint  a  committee 
to  make  arrangements  for  the  preparation  of  the  International 
Radium  Standard.    21.99  milligrams  of  pure  anhydrous  radium 
chloride  prepared  by  Mme.  Curie,  were  sealed  in  a  glass  tube, 
and  this  preparation,  containing  16.75    milligrams    of    radium 
element,  was  accepted  by  the  Committee  as  tlje  International 
Jiadium  Standard.    Preparations  of  pure  radium  chloride,  puri- 
fied   by    Hoenigschmidt    at    the    Radium    Institute  of  Vienna 
-Academy  of  Sciences,  for  atomic  weight  work,  were  compared 
Py  the  Committee  with  Mme.  Curie's  preparation  and  found  to 
«*{£ree  within  a  limit  of  1  part  in  three  hundred.     These  three 
Vienna  preparations  contained  10.11,  31.17  and  40.43  milligrams 
°f  anhydrous  radium  chloride. 

Due  to  its  high  activity,  it  is  not  convenient  to  work  with 

Cv«n  a  hundredth  part  of  a  milligram  of  pure  radium  salt  in  an 

°rdinary  electroscope,  and  quantities  of  radium  of  from  0.01 

Milligram  up  to  a  gram  are  best  compared  by  means  of  the 

S^tnma  rays.    When  a  radium  salt  has  been  kept  sealed  for  a 

F**onth,  the  maximum  amount  of  emanation  and  active  deposit 

*J*s  accumulated  and  the  gamma  ray  activity  reaches  a  marimum. 

^nder  these  conditions,  it  is  possible  to  determine  the  quality 

i      *t  radium  in  a  preparation  using  an  electrometer  which  must 

k      £*ve  a  case  made  of  lead,  at  least  a  centimeter  thick  (to  absorb 

m     **ta  rays).    The  radium  preparation  is  placed  near  the  charged 

1     electrometer  and  the  rate  of  discharge  is  observed.     This  dis- 

*     charge  is  due  to  the  gamma  rays,  which  pass  through  the  lead 
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case  and  ionize  the  air  inside  of  the  electrometer.  The  prepara- 
tion is  removed  to  a  great  distance,  or  put  in  a  thick  lead  box 
and  a  standardized  preparation  (i.  e.,  one  which  contains  a  known 
amount  of  radium)  is  placed  in  the  same  position,  near  the  elec- 
trometer and  its  gamma  ray  ionization  current  observed.  The 
rates  of  discharge  of  the  instrument  are  proportional  to  the 
quantities  of  radium  contained  in  the  preparations,  so  that  the 
unknown  quantity  of  radium  can  easily  be  calculated.  Other 
standards  that  have  been  used  are:  (i)  Boltwood  Standard,  the 
emanation  in  equilibrium  with  a  known  weight  of  pure  radium 
salt,  or  uranium  mineral  of  known  radium  or  uranium  content; 
(2)  McCoy  Standard,  the  total  amount  of  activity  from  1  gram 
of  uranium  element  as  oxide  in  the  form  of  a  film  of  maximum 
constant  activity;  (3)  Mache  unit  (m.  u.)  is  a  term  to  express 
concentration  of  radium  emanation.  It  is  defined  as  the  satura- 
tion ionization  current  due  to  the  radium  emanation  (free  from 
decay  products)  from  a  liter  of  solution  or  gas,  expressed  in 
electrostatic  units  multiplied  by  1000.  One  microcurie  is  equal 
to  2700  mache  units. 

technic.     The   physiological   effect   of  the  rays  from  the 
radioactive   substances  are  attributable  to  the  "photo-electric" 
effect,  that  is  the  liberation  in  the  structure  of  the  tissue  cells  of 
negative  electrons.    In  the  case  of  the  primary  beta  rays,  which 
are  negative  electrons,  their  absorption  in  tissue  suffices  to  start 
the  effect.     Gamma  rays  produce  their  effect  by  the  action  of 
the   secondary  beta   rays  which  they  set  up  on  absorption  in 
matter.     The  ready  absorption  of  the  primary  beta  rays  limits 
their  use  to  the  treatment  by  unscreened  radium  applicators  in 
superficial  growths  which  do  not  exceed  several  millimeters  thick- 
*iess.     The  gamma  rays,  by  reason  of  their  greater  penetrating 
flower,  produce  secondary  beta  rays  through  considerable  thick- 
ness of  tissue  and  hence  are  useful  in  the  treatment  of  deep 
'^sions.    When  employing  the  primary  beta  rays,  the  action  of 
"^  lie  gamma  rays  is  negligible,  whereas  when  the  gamma  rays  are 
Employed  it  is  usually  necessary  to  filter  out  the  beta  rays  with 
writable  metal  screens  and  so  avoid  the  production  of  undesirable 
miperficial  reactions.    The  metal  filters  commonly  employed  are 
51ver  (1.0),  brass  (1.3),  steel  (1.4),  lead  (i.o)t  gold  (0.6),  plat- 
~*ium  0.5),  and  aluminum  (4.0)  and  the  thickness  in  millimeters 
f  these  substances  necessary  to  absorb  99.9%  of  tre  hard  beta 
^ys  from  radium  is  given  by  the  numbers  in  parenthesis.     (See 
^•^bsorption).     The  most  useful  screens  are  those  of  silver  and 
*^*rass.    Secondary  beta  rays  (so  called  rayons  de  Sagnac  of  the 
^Roentgenologists)  are  emitted  from  the  surface  of  metal  screens 
«iue  to  the  absorption  of  gamma  rays  and  these  secondary  rays 
^re  usually  absorbed  in  several  layers  of  paper,  rubber  or  gauze 
(1  to  3  mm.)     (See  Distance  effects  further  on.)     When  beta 
rays  are  being  employed  from  a  surface  plaque  having  dimen- 
sions greater  than  those  of  the  area  to  be  rayed,  a  window  screen 
of  1  mm.  thick  sheet  lead  can  be  used.    In  the  window  screen  of 
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the  dimensions  of  the  plaque,  is  cut  an  opening  of  the  dimensions 
of  the  area  to  be  rayed,  and  after  laying  a  few  thicknesses  of 
paper,  rubber,  etc.,  on  the  skin,  the  window  screen  is  applied  and 
over  it  is  attached  the  surface  applicator. 

In  the  local  application  of  radium,  for  therapeutic  effect,  it 
is  necessary  to  irradiate  all  of  the  pathological  tissue  with  a 
sufficient  dose  and  at  the  same  time  it  is  desirable  to  avoid 
producing  severe   reactions   in   adjacent   normal   tissues.    This 
result  is  best  attained  by  the  device  of  cross-fire,  the  use  of  dis- 
tributed radium  preparations.  For  superficial  dermatological  con- 
ditions covering  a  considerable  area,  the  surface  plaques  are  the 
best  means  of  obtaining  homogeneous  radiation,  while  for  the 
nodular  or  more  extensive  thick  growths  the  use  of  a  group  of 
tubes  or  needles  on  the  surface  of  the  neoplasm  or  inserted  into 
it,  constitutes  the  best  method.    With  the  gamma  rays  absorption 
in  the  tissues  is  an  almost  negligible  factor  in  the  reduction  of 
their  intensity  and  limitation  of  their  range  of  action  compared 
with  the  effect  of  divergence  of  the  rays.    From  a  small  or  point 
source  the  intensity  of  the  radiation  diminishes  inversely  as  the 
square  of  the  distance  from  the  source  of  rays.    So  from  a  small 
radium  tube,  if  the  intensity  of  radiation  at  i  mm.  is  set  as  unity 
at  2  mm.  the  intensity  is  0.25 ;  at  3  mm.,  0.11 ;  at  4  mm.,  0.06;  at 
jo  mm.,  0.01 ;  at  2  cm.,  0.0025  and  at  3  cm.  o.oon.    It  is  obvious 
"from  this  why  the  physiological  effect  of  the  gamma  rays  is 
I  imited  to  distances  of  2  to  3  cm.  in  the  treatment  of  malignant 
rowths,  where  the  dose  necessary  to  produce  destruction  of  the 
eoplasm  in  some  cases  is  one  which  will  almost  produce  a  similar 
Instructive  action  on  adjacent  normal  tissues.  A  few  millimeters 
distance  between  the  radium  tube  and  an  adjacent  normal  skin 
surface  is  often  of  considerable  importance,  and  it  is  to  provide 
tliis  distance    (as  well   as  to  absorb  the  secondary  beta   rays 
emergent  from  the  metal  container)  that  fairly  thick  layers  of 
s**ch  non-metallic  substances  as  paper,  gauze,  sheet  rubber  or 
tubing  are  placed  over  th  emetal  filters. 

The  ray  dose  required  in  the  treatment  of  various  conditions 

S*^pends  on  so  many  factors  that  at  present  no  simple  rules  can 

**^    laid  down,  and  it  is  in  this  respect  that  experience  in  radium 

therapy  is  of  the    highest    importance    in    obtaining  the  best 

^Sults.    With  a  given  amount  of  radium  even,  dosage  as  often 

** pressed  by  the  product  of  the  milligrams  of  radium  used  and 

t*1^  hours  of  application — so-called  milligram  hours — is  of  no 

Particular  significance    unless    there  is    also    stated  the  actual 

quantity    of    radium    used,    the    metallic    screens,  the  distance 

between  the  radium  and  growth,  and  the  time  intervals  if  any, 

between  applications.     It  is  obvious,  for  example,  that  a   10 

tng.  tube  preparation  laid  on  the  surface  of  a  growth  can  only 

have  at  the  most  one-half  its  rays  passing  into  the  growth,  and 

so,  is  only  one-half  as  effective  as  a  similar  amount  of  radium 

inserted  in  the  form  of  a  needle  into  the  mass  of  a  growth.    It 
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toile.    See  Applicators. 

transformation.    The  theory  of  successive  transformation 

itomic  disintegration  of  Rutherford  and  Soddy  assumes  that 

atom  of  the  radio-elements,  at  some  time  in  its  life  history 

denly  disrupts  and  ejects  a  charged  particle  with  high  veloc- 

,   leaving  a  new  atom  possessing  very  different  chemical  prop- 

ies.    The  alpha  particles  emitted  in  this  process  are  positfvely 

xged  helium  nuclei,  and  the  rest  atom  i  sa  new  element  with  an 

ic  mass  of  four  units  smaller.    This  fundamental  process  in 

radio-elements  follows  a  simple  exponential  law : 

N/No=e-ht 

arived  from  the  law  of  mass  action,  that  the  rate  of  change  at 
time  is  directly  proportional  to  the  quantity  present.  N° 
ms  the  number  of  atoms  present  initially,  N,  the  number  present 
time  t,  and  h,  a  constant  characteristic  of  the  species  of  atoms, 
known  as  the  radioactive  decay  constant,  q.  v.  When 
CD<lviilibrium  is  attained  the  number  of  atoms  of  each  product 
^^oaying  is  compensated  by  the  number  produced,  the  amounts 
°f  each  product  being  inversely  proportioned  to  its  radioactive 
c^>rtstant.  Unlike  the  constant  of  monomolecular  chemical 
es,  the  value  of  the  radioactive  decay  constant  is  indepen- 
of  the  temperature,  chemical  constitution,  and  any  other 
Actors  that  influence  the  speed  of  chemical  changes. 

uranium.     The  first  member  of  the  uranium-radium  series. 

principal  sources  are  pitchblende  and  carnotite.    A  member 

f     the  iron    group.     For    its    estimation    and  separation,    see 

r-^arley,  "The  Analytical  Chemistry  of  Uranium."     See  Table 

Elements  in  Uranium-Radium  Family  under  Radium. 

uranium  x.     The  product  responsible  for  the  photographic 

of  uranium  compounds,  and  first  separated  from  uranium 

chfemical  methods  by  Crookes.    Now  called  UX«.     See  U-Ra 
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uranium  y.     A  branch  product  formed  by  the  decay  of 
►ut  3%  of  U2.     U-Y  upon  decay  produces  protactinium,  the 
^^■^ent  of  actinium. 

uraninite.     Pitchblende. 

varnish  applicators.     See  Applicators. 

velocity.  The  velocity  of  the  alpha  rays  varies  between 
9»^*co  and  15,000  miles  per  second.  The  velocity  of  the  alpha 
P^-x-ticle  from  Ra  C  is  2.06  x  io*  cm.  per  second.  The  range  of 
|v^  particle  depends  upon  the  velocity.  The  initial  velocity  of 
"^ta  particles  varies  and  in  some  cases  approaches  that  of  light, 
P*    g.,  the  velocity  of  the  beta  rays  from  Ra  C  ranges  from  0.78 

*?    °-9S7  that  01  light.     The  gamma  rays  have  the  velocity  of 

fc^ht. 

window  screen.     See  Technic. 
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willemite.  A  lemon  yellow  to  while  colored  native  silicate 
of  zinc,  mined  at  Franklin  Furnace,  N.  J.  Specimens  of  this 
mineral  often  phosphoresce  brightly  under  the  alpha,  beta  and 
gamma  rays  of  radium  and  a  piece  of  willemite  serves  well  in  a 
dark  room  to  localize  position  of  radium  in  wrapped-up  packages, 
or  to  indicate  roughly  whether  distributed  radium  is  giving  off 
fairly  uniform  intensity  of  rays. 

x-rays..     See  Roentgen  Rays. 

zinc  sulphide.  Radioactive  Phosphorescent.  (Sidot's  hex- 
agonal blend.)  When  mixed  with  a  small  proportion  of  radium, 
10  to  150  parts  per  million,  the  alpha  ray  scintillations  produce 
a  luminescence  which  persists  even  when  the  preparation  is  kept 
in  the  dark.    This  is  the  so-called  radium  luminous  compound. 
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